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INTRODUCTION AND CONTENTS 
This bibliography contains references to the literature on practical 
methods for reclamation and improvement of saline and alkali soils; 
research on salinity and alkalinity of a more theoretical nature is 
not included. Literature on the quality of irrigation water in rela-
tion to salinity and alkali hazards and their control is generally 
not listed. 
Me have confined ourselves to mentioning papers published in the 
period 1957 - 1964« Some references from earlier date have been in-
cluded, when considered to be of much importance. Literature issued 
before 1957 can be found in the bibliographies in group 7 ("Biblio-
graphies1-1) and in the handbooks from group 1 ("General"), for instance 
in W.P.Kelley, "Alkali soils" or in L.A.Richards, "Diagnosis and 
improvement of saline soils". 
The references included in the bibliography have been collected 
from the following sources : 
A. Documentation systems of 
- the joint Libraries of the Institute of Land and Water 
Management Research and of the International Institute for 
Land Reclamation and Improvement at ïïageningen 
- the Central Library of the Agricultural University at 
Wageningen 
B. Abstract journals and separate bibliographies: 
- Bibliography of Soil Science, Fertilizers and General 
Agronomy, Harpenden 
- Soils and Fertilizers, Harpenden 
- Tropical Abstracts, Amsterdam 
- Abstracts of recent published material on Soil and Water 
Conservation, Agricultural Research Service, United States 
Department of Agriculture 
- Bibliography on Irrigation, Drainage, River Training and 
Flood Control, International Commission on Irrigation and 
Drainage, New Delhi 
- Separate bibliographies, the titles of which are included 
in this bibliography 
C. Periodicals on hand in the libraries mentioned under A. 
The annotations included in this bibliography were made by the 
compilers or were taken from several of the above mentioned 
sources. 
When not written in English, titles have been translated into 
that language. These translations are placed in brackets. Titles 
in French, German, Spanish and Dutch are mostly given in those 
languages as well. 
The bibliography is divided into seven groups. Papers on various 
subjects -were either listed under the main subject, or, depending 
on the importance, under more headings. 
The arrangement of the bibliography is as follows.' 
page 
1. General 5 
2. Irrigation, drainage, leaching ' 9 
3. Chemical and organic amendments, green manure 29 
4. Tillage 44 
5« Influence of crops, crop rotations 51 
6. Costs 57 
7» Bibliographies 58 
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1.GENERAL 
ANTIPOV-KARATAEV, I.N. 
(Physico-chemical investigations in connection with the recla-
mation of solonetzes.) 
Izv, Akad. Nauk., Ser. Biol. 3 (i960): 564-379. (R.*e.) 
A review. 17 refs. 
BEEKOM, C.W.C, van;'BERG,-C. van den; BOER, Th.A. de; 
MOLEN, W.H.van der; VERHOEVEN, B.; WESTERHOF, J.J.; ZUUR, A.J. 
Reclaiming land flooded with salt water,-
Netherlands J. Agric. Sei. 1 (1953): 153-163; 225-244. 
This publication deals with the effects of the flood of 1953 in 
the Netherlands and the means for reclaiming the soils affected 
by the salt waters-. Contents-of the publication: I.Salt: Ways of 
expressing the salt content; The salt content immediately after 
drainage and during the first summer; Desalinization in winter; 
The further course of the salt content; Criteria for judging the 
possibility of sowing in spring; Possibility of sowing in spring; 
Possibility of sowing in autumn, II.Exchangeable cations: Some 
general remarks on exchangeable cations; Exchangeable cation re-
lationships in inundated soils; Application of gypsum for the re-
generation; Gypsum treatment and crop production; Application of 
gypsum on soils not yet free from salt. Ill.Agriculture : The cul-
tivation during the first year; The cultivation in the second' 
year; The cultivation in later years; Influence-.of short inunda^ 
tions and of inundations by brackish water; Restoration of inun-
dated grass-land. 
BERNSTEIN, L. 
Salt-affected soils and plants. 
The Problems of the Arid Zone; Proc. Paris Symp. Arid Zone Re-
search 18, Unesco, Paris, 1962: 139-174. 274 refs. 
With chapters on "Soil amendments and reclamation" and "Manage-
ment and preparation of salt-affected soils", 
BONNET, J.A. 
Edafologia de los suelos salinos y sodicos. (The soil science of 
saline and alkali soils.) 
Estacion Experimental Agricola, Universidad de Puerto Rico, Rib 
Piedras, 1962; Pp. 337. 225 refs. 
The author is chief of the department of soils, University of 
Puerto Rico. Following the introduction, the next eight chapters 
cover the nature of the soluble salts, cation exchange in the 
clay components, classification of saline and alkaline soils, 
water relationships, drainage problems, effects on plants, and 
desalinization. The tenth chapter deals with the polders of Hol-
land and the eleventh with the specific saline soils of the 
Valle de Lajas in Puerto Rico, The final chapter presents methods 
of analysis of saline and alkaline soils and waters. 
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BOWER, CA. and K, FIREMAN, 
Saline end alkali soils, 
IncSoil. The Yearbook of agriculture 1957» U.S.Dep. of Agricul-
ture, Washington, Pp. 282-290, 
The second part of this article gives some practical methods for 
improving and reclaiming saline and alkali soils, 
BURINGH, P, 
Soils and roil conditions in Iraq, 
Ministry of" Agriculture.," Baghdad, i960. Pp.322, 344 ref s . 
A part of chapter 3 is dealing with the reclamation of saline 
and alkali soils, especially in Iraq (p.105-114.) 
CHAPMAN, V„JC 
Salt marshes and salt deserts of the world. 
Leonard'Hill,'" London, I960. Pp. 392. 343 ref s . 
With brief chapters on "Reclamation of maritime marshes", and 
"Reclamation of inland salt deserts and alkali soils", 
DIELEMAN, P.J. (ed ) 
Reclamation of salt affected soils in Iraq. 
Wageningen, 1963? Pp. 175. Int,'Inst-, for Land Reclamation and 
Improvement, publ, no
 c11, 
This paper is the result of the combined efforts of four 
authors who.- during the period 1953-1959* worked several years 
as "foreign expr.^ ts" at the Ministry of Development and Deve-
lopment Board cf 'Iraq, First Technical Section (subsequently 
in the Feu^bh Technical Section). It was their task among other 
things to report en the possibilities and methods of reclamation 
of salt-affected areas of Iraq. Experimental fields were laid 
out in order to obtain a clear insight into the water and salt 
movement of the soil; In,this paper the experiments conducted 
on these fields are described and the results obtained set 
forth,, 50 r.efs. 
GREECE, H, 
Using salty lsm.c.3, 
FAd""ÀgrïcT Studies 3, .1948, Pp, 49, 
An account cf soil reclamation of salty lands in Egypt, Sudan 
Gezira, North China, San Joaquin Valley, North India, U.S.S.R, 
and Hungary and of marine reclamation in New Zealand, Germany, 
Netherlands and Belgium, Problems of the removal of excessive , 
salts and of the building up of a high content of exchangeable 
Ca are discussed. (Bibl, C.B.S. no. 520-93.) 
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JANITZKY, P. 
Salz- und Alkaliböden und Wege zu ihrer Verbesserung; -ein Ver-
gleich russischer und amerikanischer Forschungsergebnisse. 
(Saline and alkali soils and means of their reclamation; a com-
parison of results of Russian and American research). 
Giessen, 1957. Pp. 196. 114 refs. Giessener Abhandlungen zur 
Agrar- und Wirtschaftsforschung des Europäischen Ostens,Bd. 2. 
KELLEY, -W.P. • • 
Alkali soils, their formation, properties and reclamation. 
Reinhold, New York, 1951. Pp. 176. 152 refs. 
Important handbook on all aspects of alkali soils. Chapter J: 
"Reclamation of alkali soils" covers the following subjects: 
replacement of sodium by calcium; soils containing sodium car-
bonate; soils high in salts but low in exchangeable s'odiüm;" non-
calcareous soils high in exchangeable sodium; reclamation of 
soils inundated with sea water; saline irrigation water in re-
lation to reclamation; soil management in relation to reclamation; 
feasibility and permanence of reclamation; drainage-; and import-
ance of calcium in alkali soils. 
KOSTJAKOW, A.N. 
Grundlagen der Meliorationen. (Principles of land reclamation.) 
VEB Verlag Technik, Berlin, 1959. Pp. 178. Translated from Rus-
sian. • 
With a chapter on prevention of waterlogging and development of 
saline soils and their melioration (p.104-124). 
KOVDA, V.A. 
Principles of the theory and practice of the reclamation and 
utilization of saline soils in the arid zones-. 
Salinity Problems in the Arid Zones, Proc. Teheran Symp., 
I961: 201-215. 
The processes responsible for soil salinizati'on. Classifi-
cation of the saline soils in Eurasia. Reclamation of solon-
chak-like soils and of solonchaks. 52 refs ; 
MURAVSKY, E. 
Soil salinity problems; current Israeli research projects. 
Tel-Aviv, i960. Pp. 17. 
This report presents research projects of the Soil Salinity and 
Alkalinity Division which are in progress and the preliminary 
results so far obtained. Contents: prevention of soil salini-
zation; improvement of saline and alkali soils; tolerance of 
various crops to saline water and soil. 
PAK, K.P. 
(Methods of increasing the fertility of solonetz-like soils). 
Izv. Timiryazev. s-kh. Akad. 5 (1957): 65-90. (R.,e.) 
Results of Russian experiments. 95 ref s. 
PLYUSNIN, I.I. ' 
Reclamative soil science. 
Foreign Languages Publ. House, Moscow, 1962. Pp.. 398. Trans-
lated from Russian. 
Chapter XX deals with "Reclamation of salined soils"(p.371-391)• 
RICHARDS, L.A. (ed.) 
Diagnosis and improvement of saline and alkali soils, 
U.S.D.A., Washington, 195^. Pp. l60. Agriculture Handbook no.60. 
One of the best books on improvement of saline soils, com-
posed by the staff of the United States Salinity Laboratory in 
Riverside. 215 refs. 
RICHARDS, L.A. (ed.) 
Diagnostico y rehabilitacion de suelos salinos' y rödicos. 
Translation of: Diagnosis and improvement of saline and alkali 
soils. 
U.S.D.A. Agriculture Handbook no. 60. . 
ROZANOW, A.N. 
Neue Angaben- über die- Genetik und die Melioration der Solonez-
böden in derSowjetunion. (The latest contributions to the gene-
tics and improvement of solonetz soils in the U.S.S.R.) 
Kongress für Bodenkunde, Ungarische Akad. Wiss., Budapest,1955 
(1956): 497-536.. (G.,r.e.) 
TH0RNÈ, D.W. and H.B. PETERSON. 
Irrigated soils; their fertility and management. 
New York, Blakiston, 195^, 2nd ed. Pp. 392.. 
Chapter 12 is dealing with reclamation and management of saline 
and alkali soils (p.179-196). 
2. IRRIGATION, DRAINAGE, LEACHING 
ACEVEDO RAMOS, G.; BONNET, J.A.; ORTIZ VELEZ, J. 
Degree of reclamation of a saline-sodic soil in Lajas Valley, 
Puerto Rico. 
J. Agric. Univ. Puerto Rico 45 (I961): 157-171-
In a field experiment the soil was treated with bagasse, ba-
gasse-calciumchloride, sulphur and bagasse-sulphur. The experi-
mental plots were flooded periodically with fresh water. There 
is need of a chemical amendment in addition to water and drain-
age if the exchangeable sodium percentage in the soil is to be 
lov/ered effectively. (From auth. summ.) 
AHMAD, N. 
Soil salinity in West Pakistan and means to deal with it. 
Salinity problems in arid zones. Proc. Teheran Symp,(l96l) 117-
125. 
Subsoil water-table conditions; causes of the rapid rise of the 
water table in the canal regions; salts in subsoil water; salts 
in river waters; removal of salts by leaching; difficulties of 
successful leaching in liest Pakistan; open drains; tile drains; 
drainage by pumping; hydraulics of tube wells. 
AKHUNDOV, A.K.; TEYMUROV, R.G. 
(Results of leaching heavy soils salinized with sodium sulphate.) 
Pochvovedenie (1960)5: 112-113- (R.) Sov.Soil Sei.(i960):556-557.(E.) 
Soils in Azerbaydzhan were provided with deep, open, horizontal 
drains and washed in winter. When slightly and moderately saline 
soils whose ground water was near the surface were washed in warm 
winters the SOj. in the drainage water was not precipitated as mi-
rabilite. When sulphate solonchaks whose ground water was at a 
depth of least 4-5 m were washed in cold winters mirabilite was pre-
cipitated. (Bibl.C B.S. no. 377-1 -) 
AMEMIYA, M. and ROBINSON, C.W. 
The use of undisturbed soil cores to investigate the reclama-
tion of saline and alkali soil. 
Soil Sei. Soc. Amer. Proc. 22 (1958)1: 76-78. 
Concurrent with a field leaching experiment a laboratory lea-
ching study was made to determine the relationship between re-
sults obtained from undisturbed cores in the laboratory and 
those obtained from field plots. Changes in infiltration rate, 
soluble salts and exchangeable-sodium- percentage due to lea-
ching, with and without gypsum, were compared. In view of the 
similarity of results obtained from undisturbed cores in the 
laboratory and field plots, it appears that soil cores, properly 
encased, can be used to predict with reasonable accuracy the re-
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reclaimability of saline and alkali soils. (From auth.summ.) 
AMEMIYA, M.j ROBINSON, C.W.; COWLEY, E.W. 
Reclamation of a saline-alkaline soil in the Upper Colorado 
river basin. 
Soil Sei. Soc. Amer. Proc. 20 (1956) 423-426. 
Leaching with 4-6 feet of water reduced the amounts of soluble 
salts and exchangeable Na in the top 50 inches of soil to a 
satisfactory level.4 tons/acre gypsum did not affect removal 
of exchangeable Na.Below the top 9 inches soluble salts and ex-
changeable Na tended to increase during the first cropping af-
ter reclamation.(Bibl.C.B.S. no. 377-47-) 
Annanah experimental reports; Report no.1: The results of leach-
ing and the first summer crops. 
Iraq, Development Board and Ministry of Development. 1958. 
Deals with reclamation by leaching of salty land in Annanah,' 
situated in the Mesopotamian Plain. 
ANTIPOV-KARATAEV, I.N. 
(The alkali (szik) soils of Hungary and their amelioration.) 
Acta. Agron. Acad. Sei. Hung. 10 (i960):293-338.(R.,g.e.) 
The methods of sclonetz soil amelioration used in Hungary (use 
of marl, lime, lime and gypsum; lowering of the water-table by 
drainage). The genesis and the genetical classification of the 
' solonetz soils in Hungary. (From auth. summ.) 
ANTIPOV-KARATAEV, A.; KERJJM, P.A. 
The system of reclamation methods for exploiting saline and 
swamped soils and against secondary salinization of irriga-
ted soils in Tadzhikistan. 
Salinity Problems in the Arid Zones. Proc. Teheran Symp. 196I: • 
281-284. 
Reclamation methods were developed in order to exploit saline 
and swamped lands. The Vakhsh Valley irrigation project is taken 
as an example of these methods. They include: drainage by a net-» 
work of collectors, deep ploughing, and removal of salts by 
leaching. Continued desalinization after leaching is secured 
by a complex of agronomical methods. 
ARISTOV, S.G. 
(Leaching soils salinized with sodium sulphate.) 
Pochvovedenie (1962)7: 26-30. (R.,eT) Sov. Soil Sei. (1962): 
699-702. (E.) 
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Soils of the sodium sulphate type of salinity are widespread in 
Azerbaydzhan. Such soils are usually leached in winter because 
of the more ample water supply. This frequently proves inadequate, 
which is ascribed to the low solubility of sodium sulphate during 
the cold period. Summer leachings under rice could be more profi-
table. (From Sov. Soil Sei.) 
AVER'YANOV, S.F.; TSZYA, D.L. 
(The theory of the washing of saline soils.) 
Dokl. s.-kh. Akad. Timiryazeva (1960)56: 15-19- (R.) 
AYAZI, M. 
Drainage and reclamation problems in the Garmsar area. 
Salinity Problems in the Arid Zones.Proc.Teheran Symp. I96I: 
285-290. 
Report of the research by the Ministry of Agriculture on methods 
of reclaiming saline and alkali soils of the Garmsar district, in 
Northern Iran. 
BAGIROV, Sh.N. 
JLeaching operations and utilization of salinized lands accom-
panied by drainage in the Mugano-Sal'yansk MassifTJ 
Akad. Nauk. Azerb. S.S.R., Dok. 17 (I96I): 9^1-9^5- (R.) 
BESEDNOV, N.A. 
(Washing and drainage of heavy solonetz-like solonchak soils.) 
Trudy Pochv. Inst. Dokuchaeva 52 (1957): 123-219. (R.) 
These soils, whose salinity is of the sulphate type and whose 
infiltration capacity is very low, should be washed with small 
amounts of water during hot weather and in the presence of a 
fine closed drainage network. After washing the soil should 
be plowed down the slope. Winter barley should then be sown. 
After harvesting the soil should be washed again in summer and 
autumn and then cultivated by methods suitable for heavy soils. 
(Bibl. C.B.S. no. 377-32.) 
BIRYUKOVA, A P. 
(The effect of irrigation on soils of the southern border of the 
low Syrt plain 7) ~~ 
Pochvovedenie (1957)8: 32-38. (R.,e.) 
Irrigation decreased the salinity of slightly and medium solo-
netz-like soils and increased their fertility. After 10 years 
of irrigated ley rotations, the humus content had increased by 
up to one-third. On chestnut strongly solonetz-like soils and 
solonetzes, whose salinity is hot affected by the ground water, 
irrigation increased the salinity and particularly the NaCl con-
tent because of the horizontal and vertical migration of salts. 
(Soils and Pert. I958-3H.) 
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BOROVSKII, V.M. 
(The problem of soil reclamation and amelioration in the desert 
regions of Kazakhstan.) 
Pochvovedenie (1957)4: 1-9- (R.,e.) 
Sulphate-chloride and chloride salinity predominate in the soil, 
subsoil and ground water in the Caspian basin, where reclamation 
is hindered by the difficult conditions under which washing and 
drainage will have to be carried out. Chloride-sulphate salinity 
predominates in,the Aral basin where the alluvial plains of the 
Syr-Darya are particularly suitable for reclamation by washing 
and drainage. Sulphate-soda salinity predominates in the Lake Balk-
hash basin. (Bibl. C.B.S. no. 6l6-8l.) 
BOUMANS., ; J ,H. • HULSBOS-, W .C . 
The alkali aspects of the reclamation of saline soils in Iraq. 
Neth. J. Agric. Sei. 8 (i960) : 225-235. *~ 
Since most of the soils of the Lower Mesopotamian Plain have to 
be classified as saline-alkali, the question of whether or not 
these soils would develop in the most unfavourable alkali soils 
(non-saline alkali) if the salinity is reduced by leaching, is 
of great importance. Experiments were carried out in order to 
obtain more definite information on the subject. Prom the experi-
mental results presented, it may safely be concluded that no al-
kalinity problem exists for the saline alkali soils in Iraq. The 
relation between pH, salinity and exchangeable sodium has been 
studied and a correlation has been found. Based on the correla-
tion the alkalinity level of a soil can be estimated, if the pH 
and the salinity are known. (Trop. Abstr., 1961 : i 357.) 
BOWER, C.A. and J.0.GOERTZEN. 
Replacement of adsorbed sodium in soils by hydrolysis of calcium 
carbonate. 
Proc. Soil Sei. Soc. of Amer. 22 (1958)1: 33-35. 
A reaction has been studied from the standpoint of describing 
the replacement of adsorped Na in calcareous soils subjected to 
leaching by rainfall. 
BURLYGINA, V.S. 
(The effect of the date of washing and depth of loosening on the 
effectiveness of desalinization of soils.) " ~~ 
Izv. Akad. Nauk. Turkmen. S.S.R.(1959)4 ; 52-55. (R.) 
Washing salinized heavy clay soils of..the Murgab River Valley in 
the autumn-winter period with 4,000 m^/ha water had a greater ef-
fect than spring washing with 4,970 .m-yha. The washing capacity 
of 1 nv water in autumn-wint er. v/as 2.3 times greater than in spring 
With soil-working to 25-27 cm depth,6,000 rrP/ha v/ater removed 
CI from the top metre of the soil and with working to 35-40 cm 
depth, 68.6 % was removed.(Bibl.C.B.S. no. 6l6-54.) 
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CERVANTES, A.L. 
(Results of a field experiment on reclamation of saline soils . ) 
Bol. Azuc. Meseic. (1959)116: 17, 19-21.. .(Sp.) 
Tile drainage of wet, saline clayey soils of pH 8.2-8.4 in-
creased sugar-cane yield about 3 times, improved soil structure 
and decreased soil pH to 7-2-7.6. (Bibl. C.B.S. no. 616-55.) 
CHAHAL, R.S. 
Removal of salts from saline-alkali soils by use of porous ducts. 
J. Indian Soc. Soil Sei. 10 (1962)4: 289-93. 
Laboratory experiments carried out at Cornell University, Ithaca, 
U.S.A., showed that in an apparently impermeable saline-alkali 
soil, saturation of columns could be achieved by introducing 
artificial porous channels. If some means is provided by which 
a reasonable quantity of water can be transmitted through the 
soil, the salts can be removed in a reasonable time. Since severe 
saline-alkali problems are usually localized in small areas, some 
practical application might be possible. Use of auger holes fil-
led with porous material may considerably accelerate the recla-
mation process. (Trop. Abstr. I963 : k 998.) 
DARAB, K. and SZABOLCS, I. 
Types of secondary salinization of soils in the irrigated zones 
of the.region of the great Hungarian plains. 
Trans. 7th Int. Çongr. Soil Sei. 1, 1960:535-542. (E.,f.g.) 
Three distinct types of secondary salinization are recognized: 
(l) accumulation of neutral alkali salts in the topsoil; (2) 
accumulation of neutral salts of alkali and alkaline-earth 
metals in the deeper horizons; (3) increase of exchangeable 
Na in the soil,Type (l) requires lowering of the watertable, .••-'•"'-
removal of salts and chemical treatment; careful drainage and 
proper crop rotations are required in preventing further de-' 
terioration in type (2); lowering of the watertable and simul-
taneous application of CaSOij. or CaCOj are needed for type (3). 
(Bibl. C.B.S. no. 520-17.) 
DELVER, P. 
Properties of saline soils in Iraq. 
.Neth. J. Agric. Sei. 10 (1962)3:' 194-210. 
Various data on the soils of the Lower Mesopotamian plain are dis-
cussed. Special attention is paid to the question whether alkali-
zation and structure detoriation will occur during reclamation. 
Gypsum contents seem to be high enough to ensure adequate re-
placement of Na by Ca during the leaching process, but some tempo-
rary decline in the permeability in early stages of leaching is 
likely to be expected as a consequence of retarded exchange re-
actions, caused by the nature of the clay minerals.(From auth.summ.) 
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Dujailah experiments. 
Development Board and Ministry of Development, Iraq. 
Report 1, Detailed proposals to start experimental work (195^). 
Report 2, Results of leaching of some soils along the main 
drain (1955). 
Report 3, Summary of some results over 1955 and 1956 (1957)-
Report 4, Results of a leaching test on 6 mesharas tile drained 
salty land (1957). 
Report 5J Crop yields and reclamation (1958). 
Report 6, Salts in agricultural soils (1959)-
Report 7, Consumptive use of crops (1959). 
(Mimeographed Reports). 
EVANS, N.E. 
Reclamation and drainage of saline-sodic soils in the Upper Colo-
rado River Basin. 
Trans.. Fourth Congr. Irr. Drain, (i960) : 13.113-13.130. 
Soils in the Upper Colorado River Basin can be reclaimed by sim-
ple leaching provided good drainage exists. Six feet of water 
will reclaim to a four-foot depth. Gypsum at a rate of four tons 
per acre is of no benefit to the reclamation process. Leaching 
with six feet of water carries over effectively for at least 
five years, but noticable benefit is derived from a 50 percent 
excess irrigation water application during the fourth year. 
Leaching with six feet of water resulted in an average increase 
in yield of alfalfa of about 0.75 ton per acre compared with 
the yield from plots leached with two feet of water. (Auth.summ.) 
FANNING, CD.; CARTER, D.L. 
The effectiveness of a cotton bur mulch and a ridge-furrow sys-
tem in reclaiming saline soils by rainfall. 
Proc. Soil Sei. Soc. Amer. 27 (I963): 703-706. 
A cotton bur mulch facilitated leaching of soluble salts by rain-
fall. The high efficiency of salt removal by rainfall was attri-
buted to flushing of salts from conducting pores when rain occur-
red combined with diffusion of salts from nonconducting to con-
ducting pores between rains. A ridge-furrow system facilitated 
leaching of salts from below the furrows, but was less effective 
than the mulch system. Salts returned to the leached zones be-
neath the furrows, whereas no appreciable return was evident 
under the mulch. (From auth. summ.) 
FLANNERY, R.D. 
Field reclamation testing procedures and results in the Middle 
East. 
Trans. 7th Int. Congr. Soil Sei. 1 (i960) : 553-559-
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Pield reclamation tests simulating field reclamation practice, 
on circular plots of 10 m diameter, provided opportunities to 
determine how much leaching water was required. The tests de-
monstrated that soil amendments were not needed where certain 
amounts of soluble calcium and magnesium salts existed. The 
excessive accumulations of salts in the upper meter could be 
reduced to a safe level with about one meter of leaching water. 
The amount of leaching water required to remove the excessive 
alkalinity was a variable quantity and dependent upon the 
availability of the soluble salts of calcium and magnesium. It 
was less than one meter at two tests and almost three meter at 
a third test. 
GARDNER, U.R.; BROOKS, R.H. 
A descriptive theory on leaching. 
Soil Sei. 83 (1957): 295-304. 
GARLAND, K.R.; JONES, G.0. 
Reclamation of saline soils at Kerang, Victoria, by ponding and 
pumping from an aquifer. 
Aust. J. Exp. Agr. Animal Husbandry 3 (1963)10: 177-179. 
Unproductive saline soils cover 12,000-24,000 ha of the Tor-
rumbarry irrigation area in North-Western Victoria, Australia. 
Trials were conducted in which one test area was flooded while 
at the same time water was pumped from an aquifer; the other 
test area was flooded only. In both instances it was found that 
the salt content of the soil was rapidly reduced and was main-
tained at a tolerable level for at least 14 months, and that 
the pH rose after reclamation. Application of gypsum did not 
increase the efficiency of the treatment. The trials did not 
indicate whether pumping is justified or not. (Trop. Abstr. 
1963: k 278I.) 
GRANDE C0VIAN, R.; BELLAS RIVERA, R. 
The evolution of marshland vegetation in consequence of de-
creased salinity. 
Int. Comm. Irr. Drain. 4th Congr., Madrid, (1960)R 38:11.741-
II.754. 
Saline marshlands in the Guadalquivir delta which were pro-
vided with a better, artificial drainage system, have been de-
salinized by the action of natural precipitation alone. After 
one year the natural halophytic vegetation started to disap-
pear and cultivated plants and non-halophytic wild grasses and 
herbs envaded the area. 
HARRIS, S.A. 
Saline soils in the Kirkuk Plain, Northern Iraq. 
J. Soil Sei. 11 (I960): 114-130. 
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KIZILOVA, A.A. 
(The movement of Na and SOK ions during winter leachings.) 
Pochvovedenie (1959)5: 86-93. (R.,e.)Sov. Soil Sei.(1959): 
597-605.(E.) 
The purpose of this experiment was to investigate the laws 
governing the solution and movement of Na and S0|, ions during; 
winter leaching of sodium sulphate solonchaks. Field experi-
ments -in the Bukhara Oasis -showed that during winter leachings 
(under drainage conditions)- a very intensive migration of Na 
and S0|| ions takes place from the upper to lower soil layers. 
The investigations confirm the effectiveness and soundness of 
winter leaching of solonchak soils, including solonchaks of the 
sulfate magnesium-sodium type. (Prom Sov. Soil Sei.) 
KOLPAKOV, V.V. " . . 
(Effect of water storage and washing irrigations oh the 'salt re-
gime and leaching of soils-of the Sivash region.) ' 
Izv. Timiryazev. s.-kh. Akad. (1960)6: 113-128. (R.,e.) 
In wet,autumns and winters autumn water-storage irrigation at 
2500-3000 m /ha decreased the content of solid residue in the 
top 80 cm and 2 m of the soil by 25-30 %, the CI content by ov/o, 
the SO^ content by 60 % and the Ca content by 50-60 %. In dry 
years I5OO-I80O m3/ha had little effect on salinity, but 25OO-
3OOO «K/ha resulted in some desalinization. In the steppe region, 
washing chestnut solonetz-like soils in a dry year with 4000 or 
6OOO m3/ha decreased the content of solid residue in the top 80 
cm of soil by 52 $>, the SOij. content by 8I-85 % and the Ca content 
by 63-71 %. The salt content in the top 2 m was decreased by 50-
66 %. Autumn water-storage irrigation at 1200-1500 m3/ha is re-
commended for the Sivash region, particularly in dry years. Irri-
gation during the vegetative period should be reduced to the mini-
mum and done by sprinkling at low rates. (Bibl. C.B.S. no.615-8.) 
KOROLEV, I.A. 
(Improvement of solonetz soils caused by estuary irrigation.) 
Voprosy Melioratsii Solontsov, Akad. Nauk S.S.S.R., Pochven. 
Inst, im V.V. Dokuchaeva 1951-1956, (1958): 97-118. 
KOVDA, V.A. . . . 
The use of drainage to prevent salinization of irrigated soils. 
Trans. 3rd. Congr. on Irrigation and Drainage, 1957. 
KOVDA, V.A.; EGOROV, V.V. (ed.) 
The application of drainage in the reclamation of salinized soils. 
The Academy of Sciences of the U.S.S.R.,Moscow, 1958. Pp.228. Trans-
lated from Russian,Publ.for the National Foundation,Washington,D.C., 
and the Department of Agriculture,U.S.A.,by the Israel Program for 
Scientific Translations, i960. P.S.T. Cat. no. 102. 
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The papers in this collection deal with the problems of applying 
drainage as a measure against the salinization of irrigated soils. 
Most of the papers published were delivered as reports at working 
conferences on the application of drainage for the purpose of soil 
melioration organized by the Soil Institute im.V.V. Dokuchaev of 
the U.S.S.R. Academy of Sciences. 
L0PATNIK, J. 
(The improvement of saline soils in Slovakia.) 
Sborn. Ösl. Akad. Zemed. V£d. (Rostl.Vyroba) 33 (i960): 971-976. 
(Cz.,r.g.) 
The Na content of solonetz soils is greatly reduced by treatment 
with CaSOij. followed by cultivation_to black fallow and two 
leachings with a total of 16,000 m3/ha water in two consecutive 
years. (Bibl. C.B.S. no.377-5.) 
LYERLY, P.J.j LONGENECKER, D.E. 
Salinity control in irrigation agriculture. 
Tex. Agr. Exp. Sta. Bull. no. 876, 1959. Pp. 20. 
MAKSIMYUK, G.P. 
(An experimental study of the leaching process of solonchak-like 
solonetzes.) 
Pochvovedenie (1958)8: 18-2&. (R.) Sov.Soil Sei .(1958): 836-843.(E.) 
Gifts of gypsum, imitation deep-plowing and repeated leaching of 
laterally isolated, 1-2 m high monoliths of 1 m resulted in dif-
ferential removal of salt components. Evaporation being prevented, 
125 cm of water resulted in the de-salinization and de-solonetzation 
of the upper 1 m. Evaporation decreased effectiveness by the ascent 
of initially downwardly leached Cl, SO4 and Na, particularly when 
the latter occurred at 50-8o cm below the surface when uncropped 
and from 2 m when cropped with Sudan grass. (From Sov. Soil Sei.) 
MINASHINA, N.G. 
(Secondary solonchaks in ancient irrigated oases.) 
Pochvovedenie (1963)3: 36-50. (R.) Sov.Soil Sei.(1963): 230-240.(E.) 
Enlargement of the irrigated area in the ancient oases should be. 
preceded by building a drainage network in places of local salt 
accumulation and removing the salts to prevent the readily solu-
ble forms from becoming redistributed in the soil. 
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MISRA, S.G. 
Effect of leaching soils with divalent cations. 
Soil Sei. and Plant Nutr. Japan 7 (l96l): 87-89. 
When an alkali soil is repeatedly leached with dilute solutions 
of calcium chloride, magnesium chloride and calcium sulphate,the 
exchange-complex is enriched with respect to divalent cations, 
Ca + + and Mg++, whilst the monovalent cations, Na+ and K+,great-
ly decrease leading to a distinct and sudden fall in pH value of 
the alkali soil.Normal soil, good soil and garden soil, however, 
show no such effect. Only the exchangeable magnesium increases, 
as a result of leaching with dilute solution of magnesium chlo-
ride. (Auth. summ.) 
MOLEN, W.H. van der. 
Desalinization of saline soils as a column process. 
Soil Sei. 8l (I956): I9-27. 
The theory of column process is discussed and is applied to the 
desalinization of soils under the influence of the passage of . 
water vertically downwards. The theory may serve as a tool in 
fertilizer-placement research. (Bibl. C.B.S. no. 520-51.) 
OBREJANU,. G..; ALBESCU, I.; IANCOVICI, B.; et al. 
(Secundary salinization and the reclamation of salinized soil 
under a rice field in the Danube valley.) 
Acad. Rep. Pop. Rom., Probl. Pedol., Bucuresti, I958: 485-511. 
(Rum.,r.e.g.) 
The main cause of secondary salinization is the rising of high-
ly mineralized ground water above a critical level, allowing per-
manent contact of ground water, irrigation water and soil. 
Deepening the outlet channels contributes to prevention.(Bibl. 
C.B.S. no. 616-76.) 
OBREJANU, Q.; ALBESCU, I.; MAIANU, A . ; et al. 
(Investigation of the measures required for reclaiming a soil 
subject to secondary salinization in the flood zone of the Danube, 
with special reference to rice cultivation.) 
An. Inst. Cent. Cere. Agric. 30A, 1962 (1965) 237-248.(Rm.,r.f.) 
OBREJANU, G.; MAIANU, 0.; ALBESCU, I.j et al. 
(Experimental investigations on the reclamation of soils affected 
by secondary salinization in rice fields of the Danube flood valley.) 
An. Inst. Cere. Agron. 28A (I96I): 51-68. (Rum.,r.f.) 
Leaching with 3,000 m-^ /ha of Danube river v/ater removed 87 % of 
soluble Na and 92 % of CI in the first year. Within 3 years yields 
were increased from 40 to 3466-4550 kg/ha. Application of 2,000-
6,000 kg/ha of phosphorgypsum(80 % CaSO^j 5$ P2°5) only showed 
a favourable effect of P. (From auth. abstr.) 
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. OVERSTREET, R.; MARTIN, J.R.; SCHULZ, R.K.; Mc CUTCHEON, O.D. 
Reclamation of an alkali soil of the Hacienda series. 
Hilgardia 24 (1955)3: 53-68. 
OZTAN, B. 
Saline and alkali soils in Turkey. 
Seminar Land Classification, Soil Survey, Adana, Turkey, 1950: 
61-70. (pub.i960.) 
Of the 77.700,000 hectares of land in Turkey only 16,000,000 
are öuitable..for cultivation and a fourth of this could be irri-
gated. Dry and irrigated soils- are- frequently saline and the 
area tends to increase. Light leaching with 60 cm water- in four 
15 cm applications and heavy leaching with 100 cm water in five 
20 cm applications decreased the salt content considerably. 
Later, due to a rise in the water table from 130 cm to 80 cm, 
the exchangeable Na percentage and the amount of salts increased 
and-in some plots exceeded the original levels. With light 
leaching, H2SO4, gypsum and farmyard manure had more effect than 
S. With heavy leaching HgSOij. and S reduced the exchangeable- Na 
percentage more than did manure or gypsum.(Soils and-Pert.I96I-
I879.) 
OZTAN, B.;'DINGER, D. 
Rice growing for reclamation of salt- and sodium-affected soils 
in the Çukurova plain. 
Salinity Problems in the Arid Zones, Proc. Teheran Symp., 1961 : 
291-29^: ' : 
A discussion of experiments carried out in southern Turkey for 
the reclamation.of highly saline soils. The treatments con-
sisted of continuous leaching with and without gypsum and 
leaching by rice cultivation. Continuous leaching (without gyp-
sum) greatly decreased the salt concentration at a depth of 60 
cm. The. use of gypsum and rice greatly reduced the salt content 
all over^the root layer. (Trop. Abstr. I96I: r'2128.) 
PANIN, P.S. ' 
(Changes in the filtration properties of saline soils during 
leaching.) 
Pochvovedenie (1959)5: 48-52. (R.,e.)Sov. Soil Sei. (1959) :562-
567. (E.) 
Observations made on field monoliths and 'laboratory columns 
show that the filtration rate decreases and the time elapsing 
before gravitational water flows away lengthens more and more 
markedly as salts are leached from a saline clayey soil. The 
experiments show that the water-holding capacity of the soil 
is not a constant quantity :during desalinization, the more 
salt is removed from the soil the more it increases. The 
leaching of saline soils is accompanied by a decrease in, con,-
centration of the soil solution and an increase in the amount 
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of loosely-bound water, occurring as a film around the soil parti-
cles. At the beginning of the leaching salts are leached from the 
upper soi], horizons. This lowers the filtration rate and. retards 
the leaching of the lower lying soil layers and underlying parent 
material. Therefore, after leaching the upper horizons, deep 
plowing is advisable. The prolonged flow of gravitational water 
indicates that, when crops are sown on insufficiently leached sa-
line soils it is advisable to irrigate at an increased rate.(From 
Sov. Soil Sei.) 
PANIN, P.S. 
.(Salt discharge from soils and determination of leaching rates.) 
Pochvovedenie (1962)7: 31-38. (R.,e.) Sov. Soil Sei. (1962):703-
709. (E.) 
The author describes some results of investigations of the salt 
discharge of soil, using the method of leaching soil monoliths 
directly in the field (field monoliths) and discusses generali-
zations of the experimental determination of leaching norms. 
(From Sov. Soil Sei.) 
PANIN., P.S. 
(Salt removed from chloride-salinized soils during their leaching.) 
Pochvovedenie (1963)11: 85-96. (R.,e.) Sov. Soil Sei .(1963)11 ..(E.) 
Experiments with monoliths. 
PILLSBURY-, A;F. 
Water table control in arid and semi-arid regions. 
Int. Cornm. Irr .Drain.) 4th Congress (i960) R5 : 11.65-11.84. 
Prime objective of water table control in arid and semi-arid 
regions is to provide a soil environment for plant roots reason-
ably low in salts. Control requires proper irrigation management 
and properly designed and installed drainage facilities. Useful 
techniques and practices are discussed. (From auth. abstr.)26 refs. 
Programme for waterlogging ar.d salinity control in the irrigated 
areas of West Pakistan. 
West Pakistan Water and Power Development Authority, Lahore,I96I. 
Each chapter paged separately. 
Thisreport presents the history of the salinity and waterlogging 
problem; the extent of the problem and the accelerating rate at 
which it is developing; the history of measures taken and being 
taken to evaluate and solve the problem. It presents a programme 
of project development, by areas, to be undertaken in the next 
ten years to solve the problem, and the costs of the works. 
RABOCHEV, I.S. 
( D e s a l i n i z a t i o n cond i t i ons of meadow s o i l s a t t he middle course 
of the Amu Dar 'ya r i v e r . ) 
Pochvovedenie ( 1 9 6 l ) 4 : 40 -46 . (R . ) Sov. S o i l S e i . : ( I 9 6 I ) : 3 9 5 -
4 0 1 . (E . ) 
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To eliminate the horizontal flow of salts from solonchaks to irri-
gated, lands both the irrigated fields and the solonchak-like com-
plexes should be leached in autumn-winter and should be drained. 
(From Sov. Soil Sei.) 
RAMAMOORTHY, B.; PRASAD, S.; NANDKEOLYAR. 
The reclamation of saline-alkali soils with relatively thin im-
pervious sub-soil layers. 
Seminar on Salinity and Alkali Soil Problems, New Delhi (1962): 
78-85. 
REBOUR, H. 
Sur la technique du désalement par lessivage et les frais cul-
turaux supplémentaires qui en résultent. (On the method of de-
salinization by leaching and the supplementary cultural costs 
resulting from it.) 
I.C.I.D. Annual Bull, (i960) : 78-92. (P.) 
Reclaiming sodic soils with salt water. 
U.S.D.A. Agric. Res. Serv. '11 (1965) no. 12: 8-9. 
The method depends on (1) the salt acting as a flocculant 
causing small soil particles to join In larger aggregates 
leaving larger openings that more readily admit water, (2) the 
dislodgement by Ca ions of the less strongly held Na ions when 
the concentration of salt in the leaching water changes. The 
method permitted an infiltration rate of 10 cm per day under 
field conditions. The first leaching was done with salt water 
containing 78 % Na and 22 % Ca salts. Seven leachings were re-
quired, each made with water of lower salt concentration than 
the preceding. (Soils and Pert. 1964-498.) 
REEVE, R.C. 
The relation of salinity to irrigation and drainage require-
ments . 
Int. Comm. Irrig, Drainage, Third Congr.(l957) Quest. 10: 
I75-I87. 
The fraction of irrigation water required to leach through the 
root zone to maintain soil salinity at any specified level is 
given by the relationship: 
Ddw "Ciw ECiw , ' . ,, , ., _ ,.
 n. , , . Diw F Cdw = FOd ' where D is the depth, C the salt concentration, 
EC the electrical conductivity, iw is the irrigation water and dw 
the drainage water. Equations are developed for the depth of irri-
gation water required to meet crop needs and leaching requirement 
and for the minimum depth of drainage water when the leaching re-
quirement is just met, with special reference to the reclamation 
of saline soils by leaching. (Bibl. C.B.S. no. 171-12.) 
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REEVE, R.C.; BOWER, C A . 
Use of high-salt waters as a flocculant and source of divalent 
cations for reclaiming sodic soils. 
Soil Sei. 90 (1960)2: 139-144. 
Use is made of the flocculating effect that high electrolyte con-
centration has on soil, permeability, and of the valence-dilution 
effect on the exchange of divalent cations from the water for ab-
sorbed sodium in the soil. Experimental data are presented for the 
reclamation of a sodic soil in laboratory columns. Four treatments, 
consisting of successive dilutions of Salton Sea water with Colo-
rado River water, were used. In all cases for all treatments, the 
exchangeable-sodium percentage was reduced from an initial value 
of 39 to a final value of 5. Where 3 successive dilution steps 
were' used followed with river water as the final equilibrating 
water,' complete equilibration of the soil column was accomplished 
in 12 daysj in comparison 120 days were required for the column 
leached with river water only. Where 3 successive dilution steps 
were used, followed by river water complete equilibration of the 
soil column was accomplished with 0.4 ft of sea water combined 
with 6 ft of river water. (Prom auth, summ.) 
REEVE,' R.C.j PILLSBURY, A-.P.; WILCOX, L.V. 
Reclamation of a saline and high boron soil in the Coachella 
Valley of California. 
Hilgardia 24 (1955)4: 69-91. 
The purpose of the experiment was to determine, the effectiveness 
of flushing and leaching. 
RUSSELL, J.S.j BR00KER, M.I.H. • 
Preliminary experiments on the reclamation of a saline-sodic 
soil in the Jervois area. 
Exp. Ree. Dep. Agric. S. Austr. 1 (1963) : 5-20. 
An experiment was begun in 1958 on the reclamation of- a very sa-
line alkali soil in the lower reaches of the Murray river. Up to 
20 tons/acre of gypsum were applied and various drainage patterns 
were tried. 
Salinity control and reclamation project ; project number one: 
salinity control in West Pakistan; investigations and background 
information, reclamation and construction programmes, and con-
struction estimates/ 
Pakistan Water and Power Development Authority, Lahore, 1959. 
Vol I: 103 pp,- Vol II: maps. 
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SANDOVAL, P.M.; CARLSON, C .W. ; NICKELSON, R.H.; et al. 
Effects of run-off prevention and leaching water on a saline soil. 
Canad. J. Soil Sei. 4l (1961): 207-217. 
A 4-year study was conducted on the effects of precipitation mana-
gement on salt movement and spring wheat yields on an imperfectly 
drained saline silt loam in an undulating region with an average 
precipitation of 20 inches per annum. Partial leaching by arti-
ficial applied water at the beginning of the experiments was com-
pared to leaching benefits by dyke-impounded precipitation. The 
latter proved to be effective in partially desalinizing the soil. 
Summer rain was more effective than winter precipitation. (From 
auth. abstr.) 
SCHAIK, J.C. van; MILNE, R.A. 
Reclamation of a saline-sodic soil with shallow tile drainage. 
Canadian J. Soil Sei. 42 (1962)1: 43-48. 
Leaching studies showed that shallow glacial soils that have be-
come saline-sodic can be reclaimed with tile drains installed at 
a depth of 30 inches with a 30-foot spacing. At 2-3 feet below 
the surface occurred a slowly permeable glacial till layer. Only 
after the application of 71 inches of water was the saline-sodic 
soil sufficiently reclaimed to allow normal plant growth. Some 
decrease in salt concentration was found below the tile drains. 
There was no difference in salt movement with respect to proxi-
mity to the1 tile lines. The development of non-saline sodic 
soils was not evident during the trial. Most of the gypsum ap-
plied during the trial remained in the surface 6 inches after 
the final water application. (Auth. abstr.) 
SCH00N0VER, W.R.j ELGABALY, M.M.; HASSAN, M.N. 
A study of some Egyptian saline and alkali soils. 
Hilgardia 26 (1957)13: 565-596. 
Saline areas can be reclaimed by effective drainage plus leaching 
and in some areas by the use of CaSO^. Quick determinations of 
electrical conductivity of saturation extracts, soluble divalent 
cations, CaS0j| requirement and cation-exchange capacity served 
to classify the soils and outline reclamation procedures. Large-
sized containers can be used for studying fine-textured alkali 
soils as a preliminary to field tests on reclamation procedures. 
(From auth. summ.) 
SIMONNEAU, P. 
Observations sur le salant dans l'Ouest Algérien. (Observations 
on the salt-marsh in Western Algeria.) 
Trav. Sect. Pédol. Agrol. 3,1: 1-36 (1957 ; received I96I). 
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After the establishment of drainage canals and. irrigation works, 
started in 19^0, the salinization of this region has been halted 
and the acreage of arable land extended. Various observations.by-
different scientists working on this subject are discussed.(Trop. 
Abstr. 196I : i 2679«) 
Soil salinity and irrigation in the Soviet Union; report of a 
technical study group. 
Agr. Res. Serv. U.S.D.A.,Washington, 1962. Pp. 4l. 
A chapter on field observations and practices (p.4-22) gives 
information on leaching and drainage methods for reclaiming sa-
line soils. 
SRIRAMAMURTHY, G. 
Leaching trials with a saline-alkali soil. I. A study of the 
process of leaching out of salts in three successive learnings. 
Andhra Agr. J. 7 (i960): 199-211. • 
SRIRAMAMURTHY, G. 
Leaching trials with a saline-alkali soil. II. Effects of leach-
ing and cropping on certain soil characteristics. 
Andhra Agr. J. 8 (1961): 151-16?. 
SRIVASTAVA, P.B.L.; MEHROTRA, C„L.; AGARWAL, R.R. 
The effect of leaching saline alkali soils with irrigation 
waters of different kinds on the permeability and the compo- ' 
sition of the soils and .the composition of the ieachates. 
J. Indian Soc. Soil Sei. 10 (1962)2: 93-98. 
Laboratory studies were conducted with water from different 
sources: a) tube-wel l,b) canal and c) sewage water, the last 
two in combination with gypsum, on disturbed soil samples 
from typical saline alkali areass It was observed that se-, 
wage water is by far the best water for affecting decline in 
salt contents or soil alkali, followed by canal water. Ex-
tremely, low doses of gypsum in combination with canal water 
have proved very effective in the reclamation of saline al-
kali soils since this treatment improves water percolation 
considerably. (From auth. summ.) 
TAHIROV, Sh. H. 
(The washing of soil monoliths of Kura-Araksin lowland soils 
salinized with chlorides and sulphates.) 
Izv. Akad. Nauk. Azerbai'dzhan S.S.R., Ser. Biol. Med.,Nauk. 
(1961)1: II7-I23..(Azerb,,r.) 
Monoliths of serozem-meadow solonchaks of loamy texture in 
which salinity was due to CI or SO4, and contents of salts 
amounted to 2.5 % and 2.1 % respectively, were washed with 
12,000 m3/ha distilled water. After three washings the con-
tent of salts in the top metre layer of saline soil de-
creased to 0.2 %; in S02j.-saline soil it decreased to 0.23 %. 
(Bibl. C.B.3, no. 616-27.) 
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•TALSMA, T. 
The .control of saline groundwater. 
Veenman, Wageningen, I963. Thesis Agric. Univ. Wageningen. 
'Contents: Drainage requirements to control the salinity factor. 
The Murrumbridge irrigations areas (Australia). Assessment of 
the salinity hazard, 
TEIMUROV, K.G. 
(The date for washing saline soils to remove, the sodium-sul-
phate component.) ^ 
Dokl. Akad. Nauk. Azerb. S.S.R. l6 (i960): 977-980. (R.) 
NagSOi). solubility greatly decreased at low air and 'water tempera-
tures.. Washing in spring-summer gave positive results. Autumn-
winter 'washing was. less; effective because of the''crystallisation 
of Glauber's salt from the soil solution. (Bibl. C.B.S. no.616-50.) 
USSERY, L.R. 
Salinity control through tile drains in Hidalgo clay', loam. 
J. Rio Grande Valley Hort. Soc. 14 (i960) : 200-204. 
A leaching test is described. The drainage system(6-inch concrete 
.tile; .6„5-7.5' ft below the--surface;-'200 ft apart) removed in the 
first year 29.5 ton salts per acre from the' top 6 feet. Soil sa-
linity was reduced in the top' 3 feet to a level permitting the 
growth of crops of low salt tolerance. A: fluctuating, highly sa-
line water table, previously'high enough to restrict crop root 
development, was lowered to.permit leaching of salts from the 
soil profile by irrigation and high intensity rainfall.(From 
auth s:un,".i. ) : 
..VARUNTSIYAN, E.S. - • 
Some experience on rapid irreversible desalting of saline soils 
and ground water. 
Int. Comm. Irr, Drain-, Annual Bulletin (I962): 13-17. 26. 
VARUNTSIYAN, E.S. 
(System of deep drainage for reclamation of saline soils.) 
Gidrotekhnika i Melioratsiya 14 (1962)9: 3-11. (R.) 
VIETS, F,G.,jr.; MUCKEL, D«C. 
Reclamation of tidal soils. 
Int. Comm. Irr. Drain., 4th Congr. (l960)Quest. 11: l-l6. 
Levees are usually required to prevent inundation during high 
tides. Main and lateral drain ditches are required for the remo-
val of excess surface and subsoil water, and outlets are required 
for the disposal of excess water. The chemical and fertility pro-
blems involved in reclamation after drainage and water control 
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have been established are: removal of salts, replacement of ex-
changeable sodium, correction of acidity,- and adequate supplies 
of plant nutrients. Removal of salts by leaching and the dis-
placement .of exchangeable sodium by leaching, using gypsum 
when needed, do not posé any unusual problems. But careful eva-
luation of the problem of excess sulfides which may lead to 
extreme acidity when the soil becomes aerated, must be made. 
WANG, S.C.; SHIUE, J.J. 
Signif-iGance of water and earbondioxide in the evolution and : 
reclamation of saline alluvial soils in Taiwan. 
Rep. Taiwan'Sug. Exp. Sta. 15 (1957): 17-^8. (Ch.,e.) 
WILCOX, L.V.; RESCH, W..F. 
Salt balance and leaching requirement in irrigated lands. 
U.S..D.A.. -Agric. Res. Serv. Techn. Bull. no.l290(l963)Pp.23. 
WILSON, L.G.; LUTHIN, J.N.j BIGGAR, J.V. 
Drainage-salinity investigations of the Tulelake lease lands. 
Calif. Agric. Exp. Sta. Bull.no. 779(1961). Pp. 56. 
WORRAL, G.A-
Work on improvement of saline-alkali land on the University Farm, 
Khartoum, 1956-1959-
J. Agric. Sei. 57 (1961): 567-371. 
An experiment was carried out to determine the movement of sait 
in subsoiled saline-alkali clay soil when irrigated during winter, 
Nearly half of the salt from the top 2 ft was removed within 3 
years, but most of it already during the first season* For good 
result irrigation had to be accompanied by cultivation. Ridging 
and growing of salt-tolerant crops (rice and barley), no crop-
ping with summer crops, and shelter belts are recommended.Flush-
ing was not very effective, 
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3. CHEMICAL AND ORGANIC AMENDMENTS, GREEN MANURE 
ACEVEDO RAMOS, G.; BONNET, J.A^ . ;T"ORTIZ VELEZ, J. 
Degree of reclamation.of a saLine-sodic soil in Lajas Valley, 
Puerto Rico. 
J. Agric. Univ. Puerto Rico 45 (l96l): 157-171. 
In a field experiment the soil was treated with bagasse, 
bagasse-calciumchloride, sulphur and bagasse-sulphur. The ex-
perimental plots were flooded periodically with fresh water. 
There is need of a chemieal amendment in addition to water 
and drainage if the exchangeable sodium percentage in the soil 
is to be lowered effectively. (From auth. summ.) 
ÄCH, L.; DZUBAY, M. 
(Crop rotation in alkali (szik) soil reclamation.)_ 
Növénytermelés 7 (1958): 219-233. (Hu.,r.e.) 
Results of the first five years of rotational trials on lime-free 
alkali (szik) soils of the solonetz type showed good effects on 
cereal and grassland yields of farmyard manure applied at about 
38 tons/ha in conjunction with about 43 tons sugar-factory lime. 
The effects were due to the favourable biological effects of 
manure and to the improvement of structure by lime on these aci-
dic to neutral soils. (Soils and Fert. 1959-1353-) ' ' 
ALLISON, L.E. 
Soil and plant responses to VAMA and HPAN soil conditioners in 
the presence of high exchangeable sodium. 
Soil Sei. Soc. of Amer. Proc. 20 (1956)2: 147-151. 
ALLISON, L.E.; MOORE, D.C. 
Effect of VAMA and HPAN soil conditioners on aggregation, sur-
face crusting, and moisture retention in alkali soilg 
Proc. Soil Sei. Soc. of Amer. 20 (1956)2: l4>l46. 
LÙ . 
ANTIPOV-KARATAEV, I.N. 
(The alkali (szik) soils of Hungary and their amelioration.) 
Acta. Agron. Acad. Sei. Hung. 10 (i960): 293-338 (R.,g.e.) 
The methods of solonetz soil amelioration used in Hungary (use 
of marl, lime, lime and gypsum; lowering of the water table by 
drainage). The genesis and the genetical classification of the 
solonetz soils in Hungary. (From auth. summ.) 
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ANTIPOV-KARATAEV, I.N.; YURIN, I.A.; FROLKINA, L.A.. et al. 
(Reclamation of solonetz in the chernozem zone; results of experi-
ments carried out in Kamiennaya steppe.) 
Pochvovedenie (1957)2: 1-17. (R.,e.) 
In a--4-year experiment on sodium-sulphate solonetz with various 
trees involving (a) plowing to 35 cm + mulching with a 20-em 
layer of chernozem soil (b) plowing to 35 cra +• CaSOij. and (c) 
plowing to 35 cm without manure and with 60 tons/ha farmyard 
manure, growth was best with (a). The effect of (b) was not 
shown until the 4th year.(a) supplemented with CaS04 o r farm-
yard manure was not superior to (a) alone. In (c) nearly 100$ 
of oak and maple and more than 60 % of poplar and fruit trees 
died out. The most salt-resistant species were elm and ash; their 
mortality was 20 %. Black poplar was the most resistant of all 
poplar species. Changes in the Na and SO4 contents at different 
depths due to various treatments are illustrated graphically. 
(Bibl. C.B.S. no. 377-29.) 
ARANY, S. 
(Reclamation of saline soils.)Pochvovedenie (1957)7: 1-12. (R.) 
Theoretical principles involved in the use of sulphur, mineral 
acids, hydrolytically dissociating salts (Alg^O^KjFeg S, 
FeSOi).), CaSOij., lignite and sand for reclamation are discussed. 
(Bibl. C.B.S. no. 377-30.) 
ASGHAR, A.G.; ABDUL HAMID,; ABDULLAH, M. 
Use of indigenous sulphur for lowering soil alkalinity. 
Proc. Punjab Engng. Congr. (1957)* paper no. 323-
The beneficial effects of the use of indigenous sulphur in the 
reclamation of non-saline alkali soils. 
BANERJEE, A.K. 
(Combined application of :green manure and raw phosphates for 
reclaiming alkali soils in India.) 
Agrokém. Talajt. 12 (1963) : 57-62. (Hu.,r.g.) 
Incorporation of dhaincha (Sesbania aculeata) and rock phos-
phatej from Bihar, India, in alkali soils from Soroan and Saidabad 
"tehsils". of the district of Allahabad, resulted in the increase 
of exchangeable calcium and of available Pg 0c and in the lowe-
ring of pH values. (From auth. summ.) 
B0CSKAI, J. 
(Experiments with reduced doses of melioration agents on a 
meadow soil with strong solonetz character.) 
Agrokém. Talajt. 11 (1962) 3-4: 323-334. (Hu.,r.e.) 
Experiments comparing the effect of decreasing amounts of pow-
dered CaCO^ on crop yields. 
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BOWER, CA. • • 
Chemical amendments for improving sodium soils. 
Agr. Inform. Bull., -U.S.Dep. Agr. no. 195 (1959). Pp. .9. 
This bulletin issued by the Agricultural Research Service of the 
U.S.A. describes: (1) chemical amendments and their action on so-
dium soils, (2) information on determining the need of soils for 
amendments and (3) the suitability, application rates and methods 
of application of various amendments. Gypsum and sulphur: are the 
chemical amendments most commonly used. Others are: calcium 
chloride, limestone, sulphuric acid, iron and aluminium sulphate 
and lime-sulphur. (Trop. Abstr. 1959: g 1917«) 
BOWER, C.A. 
Cation-exchange equilibria in soils affected by sodium salts. 
Soil Sei. 88 (1959) 1: 32-35 
BRANSON, R,L.; FIREMAN, M. 
Reclamation of an "impossible" alkali soil. 
Trans. 7th Int. Congr. Soil Sei. 1(1960): 543-552.' 
An experiment conducted to determine whether it would be pos-
sible to reclaim an "unreclaimable" saline-alkali soil in the 
Palo Verde Valley, California. The most effective treatment 
consisted of the application of calcium chloride. Following cal-
cium chloride in effectiveness were the acidifying amendments: 
sulphuric acid, sulphur and ferric sulphate. Gypsum increased 
yields to the same extent as the acidifying amendments did, but 
only after a much longer period of leaching. Treatments' which sup-
plied little or no soluble calcium were not effective. The study 
showed that this soil did not differ basically from alkali soils 
in other areas and that it could be reclaimed by 'applying known 
principles. (From auth. abstr.) 
CHEN, E.F.j et al. 
(The amelioration of soda-salinized soils in irrigated areas in 
the province of Girin.) 
Acta Pedol. Sin. 10 (1962): 201-215 (Ch.,r.) 
In addition to drainage and rice cultivation, the treatment were 
1) application of peat + dung, 2) gypsum + dung, 3) gypsum, 4) 
lime + dung, 5) dung or 6) sealing with sand. As regards degree 
of salinization and rice yield, 1 and 2 gave the best results, 
3 and 5 were less .effective. The effects -of4 appeared only in 
the third year. 6 had no significant effect. Drainage and rice 
cultivation ;were beneficial, but their effect was slow. (From 
Soils and Fert. 1962-32-48.) 
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DARAB, K. and SZABOLCS, I. 
Types of secondary salinization of soils in the irrigated zones 
of the region of the great Hungarian plains. 
Trans. 7th Int. Congr. Soil Sei. 1, I960: 535-5^2. 
Three distinct types of secondary salinization are recognized:, 
(l) accumulation.of neutral alkali salts in the- topsoil] (2) 
. accumulation of neutral salts of alkali and alkaline-earth 
metals in the deeper horizons]:(3)increase of exchangeable Na 
in the soil. Type (l) requires lowering of the watertable, 
removal of salts and chemical treatment] careful drainage and 
proper crop rotations are required in preventing further de-
terioration in type (2)] lowering of the watertable and simul-
taneous application of CaS04 or CaCOj are needed for type (3). 
(Bibl. C.B.S. no. 520-17.) 
DAVIDSON, J.L.] QUIRK, J.P. 
The influence of dissolved gypsum on pasture establishment on 
irrigated sodic clays. 
Austr. J. Agr. Res. 12 (1961): 100-110. 
On heavy grey and brown soils of the Riverine plain, a series 
of experiments has indicated that satisfactory pasture establish-
ment can Toe achieved by the application of gypsum. The most effi-
cient method of applying gypsum was to dissolve it in the first 
irrigation water. The treatment with gypsum leads to a more friable 
soil surface, increases the-rate of water entry, and results in 
increased yields per-plant. (From auth. summ.) 
DHAWAN, C L . ] BHATNAGAR, B.B.L.; GHAI, P.D. 
Role of green manuring in reclamation. 
Proc. Nat. Acad. Sei. India 27A (1958): 168-176. 
Jantar (Sesbania aculeata), guara (-Gyamopsis psoralioides)and 
san (Crotalaria juncea)all contained sufficient Ca for re-
placing Na from alkali soils. The most effective was jantar,' 
which had the highest Ca content and the most acid juice.Guara 
contained the most N and san the least. Leaves contained more 
N than roots and stems did. C/N ratios increased with .age.(Bibl. 
C.B.S. no. 377-20.) 
DHAWAN', C.L.] KAHLON, S.S.] MAHAJAN, V.P. 
Urbarmachung von Salz- und Alkaliböden mit Ipomoea grandiflora] 
Feldversuche. (Reclamation of saline and alkali soils with 
Ipomoea grandiflora] field experiments.) 
Kali Briefe (Bern), Fachgebiet 10: Gründüngung, 1962: 7 PP. 
Data from field experiments show the possibilities for recla-
mation of alkali soils by means of Ipomoea. About 20,500 
lbs/acre of organic material from Ipomoea may be used for this 
purpose. (Auth. abstr.) 
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DHAWAN, CL.; KAHLON, S.S.; PARKASH, V. '' ' 
Reclamation of saline and alkali soils; field experiments. 
Madras Agr, J. 48 (1961): 422-428. 
Experiments comparing: use of farm yard manure, waste .from sugar 
factories (containing 40 to 45 % calcium oxide), distillery waste 
and gypsum, leaching and green manuring with Sesbania aculeata, 
and combinations of these treatments. 
DHAWAN, CL.; LAL MALHOTRA, M.M.; JAGIRSINGH. • • • 
Chemical soil conditioner for the reclamation of alkali soils. 
Proc. Nat. Acad. Sei. India 27A (I958) : 225-230. 
On small plots, the soil was dug to 2 ftjNagCO-^  was applied in-
creasing the total content of soluble salts to 0.40 % in the 
first foot; the plots were then fallowed.for 12 months and oc-
casionally irrigated. Subsequent treatment with.up to 500 lb/acre 
krilium.did not decrease the. pH or dispersion coefficient of the 
soil. As a result of leaching the pH of the third foot increased 
from 8.92 to IO.3 and the dispersion coefficient from 40 to 
about 72 fo. (Bibl. C.B;S. no. 377-22.) 
EL- GIBALY, H« . ' 
Gypsum fineness in relation to reclamation of alkali soil. 
Trans. 7'th Int. Congr. Soil Sei. 1(1960) :528-534. . 
Finer gypsum particles are more efficient in reclaiming alkali 
soils than coarse particles. A logarithmic relationship between 
concentration of replaced sodium in the leachate and the volume 
of leachate is found. The logarithmic equation is helpful in pre-
dicting the degree of improvement of reclamation of alkali soil 
with a certain type of gypsum. A chemical method for calibrating 
the efficiency of gypsum samples of different fineness and quali-
ty is proposed. (Prom auth. summ.) 
PEDORENKO, V.P. 
(Results of an experiment on improving silvicultural properties 
of solonetzes.) 
Sborn. Nauk.-issled. Rabot Vsesoyuz. Nauk.-issled.' Inst. Agrole-
somelior. (1961) 32: 139-146. (R.) 
Plowing to 30-35 cm followed by additional loosening to 6O-65 cm, 
application of 50 % of the standard rate of gypsum and snow re-
tention by tree belts for 5 years reclaimed the 50-60 cm layer 
almost completely. (Bibl. C.B.S. no. 6l6-l4.) 
GRAVELAND, D.N.; T00G00D, J.A. • 
Gypsum as an ameliorating agent for solonetzic soils in Alberta. 
Canad. J. Soil Sei. 43 (1963) : 1-6. 
The application of gypsum to a number of Alberta solonetzic soils 
in laboratory studies resulted in significant physical and chemi-
cal improvements in all soils except in those with very high ex-
changeable sodium percentages. 
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GRINCHENKO, A.M.; PELIPETS, V.A. . . 
(Applications of gypsum at small-rates to solonized soils.) 
Soil Research Inst, of the Ukraine, Kharkov, 1958. Pp.76. (R.) 
GRINCHENKO, A.M.; PELIPETS, V. A . ; CHESNYAK, G.Y. 
(Effects of low gypsum application on fertility of some Ukraini-
an solonetz soils.) 
Zbyrn. Dopovid. VII mizhorarod. Kongr. Gruntoznav. (i960):57-68. 
(Ukr.,r.e.) . . . . 
With row application of gypsum at small rates (2-4 centners/ha) 
to farm crops at the time of sowing, and the. surface application 
of it to winter crops, typical yield increases were 11.6 % in 
winter wheat and l6 % in sugar beet. (Bibl. C.B.S.'no 377-4.) 
HART, M.G.R.; CARPENTIER, A .J.; JEPFERY, J.W.O. 
Problems in reclaiming saline mangrove soils in Sierra Leone. 
Agron. Trop. l8 (1963)8: 800-2. . 
Mangrove soils become very acid when subjected to'heavy drainage. 
The acid formation is the result of oxidation of elemental sul-
phur by the bacterium Thiobacillus thio-oxidans. Most of the oxi-
dizable sulphur is present in the form of pyrites; it was obser-
ved that the rate of oxidation depends on the size of the. parti-
cles. Field trials' conducted in Sierra Leone, have shown that the 
following reclamation scheme may be recommended: (l) impoldering., 
(2) drying as thoroughly as possible, (3) reintroducing tidal 
wash, (4) permanent impoldering, (5) liming and (6) leaching with 
rain water until the salt content is sufficiently low. (Trop. 
Abstr. 1964: m 265.) 
HERKE, S. 
Durch Lignitstaub bedingte Veränderungen im Heuertrag von Puc-
cinellia L. Rasenflächen und in den Eigenschaften des Bodens. 
(Changes in the properties of the soil and the hay crop of Puc-
cinellia swards caused by the application of powdered lignite.) 
Acta Agron. Acad. Scl. Hung. 8 (1958): 377-388.(G.,e.r.) • 
In 4 to 5 years, due to the effect of powdered.lignite, the so-
daic alkalinity of the 0-10 cm surface layer diminished, pH fell 
below 9) and the stand of Puccinellia became thin and was re-
placed by other plants. (From auth. summ.) 
HESSE, P.R. 
The decomposition of organic matter in a mangrove swamp soil. 
Plant and Soil 14 (1961)3: 2^9-63. 
Reclamation of coastal Rhizophora mangrove swamps for rice cul-
tivation in West Africa is becoming important. A hitherto .un-
considered result of impoldering is a modification of the mode 
and 'rate of humus decomposition. The experiments carried out to 
investigate this decomposition are discussed, as well as the 
practical implications of leaching and impoldering mangrove 
swamp muds. The decomposition of the fibrous material found in 
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these muds can be accelerated by treatment with phosphate, lime 
(added before the mud is permitted to dry), and inorganic ni-
trogen. It is suggested to utilize in rice cultivation the ni-
trogen flush which occurs at the beginning of the rainy season. 
(Trop. Abstr. 1962: j 273.) 
KANWAR, J.S. 
Reclamation of saline-alkaline soils; amendments—kinds — 
amounts and costs. 
Seminar on Salinity and Alkali Soil Problems, New Delhi, 1962, 
61-67. 
KANWAR, J.S.; et al. 
Relationship between some indices- of saline-sodic soils. 
J. Indian Sqc. Soil Sei. 11 (1963)1: 39-44. 
In this article, some laboratory determinations,' commonly used 
in assessing salinity and alkalinity, were tested for their use-
fulness -on the saline-sodic soils In India. The pH measurement 
of the soil paste proved to be a good index for soil alkalinity, 
showing significant correlations with the exchange-able sodium + 
potassium ratio, and the water soluble carbonate percentage. The 
electrical conductivity, appreciated as an index of salinity, 
agreed well with the total soluble cations of the saturation ex-
tract of the saline-sodic soils. The gypsum requirement esti-
mation was highly correlated with the- exchangeable sodium + 
potassium ratio. (Trop. Abstr. 1963 : k 1736.) 
KELLEY, W.P, 
Absorbed Na+, cation*-, exchange capacity, and percentage Na 
saturation of alkali soils. • • -
Soil Sei. 84 (1957): 473-478. 
KUNTZE, H. 
Entstehung, Eigenschaften, Nutzungs- und Verbesserungsmöglich-
keiten von Marschböden. (Formation-, properties,- utilization and 
reclamation of marsch soils.) 
Phosphorsaure 20 (i960) : 250-276. (G.) 
Seamarsch,brackish marsch,river marsch and moor marsch soils. 
Amendments are mentioned. 
LAKTIONOV, B.I. 
(Reclamation of solonetz soils of the southern Ukrainian steppe.) 
Vestn. s.-kh. Nauki (1961)1: 100-107. (R.,e.g.f.) 
Deep moldboardless plowing, surface tillage and ..surface appli-
cation of gypsum in autumn, lime and Fe-pyrltes are recommended.. 
(From auth summ.) 
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LAKTIONOV, B.I. 
(The nature of the high dispersion of solonetzic soils and 
methods for their chemical melioration.) 
Pochvovedenie (1962)6: 78-87. (R.,e.) Sov. Soil Sei. (1962): 
635-642. (E.) 
LITOVCHENKO, N.S. 
(Effect of sugar-clarifier sludge on physical and physico-chemi-
cal properties of soils of a solonetz complex of the middle 
Dnieper.) 
Trudy Kharkov, s.-kh. Inst. 27 (64)(l960): 153-174. (R.) 
Clarifier sludge applied in autumn under the plow decreased dis-
persivity by 50 % and more. The content of exchangeable Na was 
decreased from 22.8 % to 7.9 % in strongly solonetzic cher-
nozem and from 26.2 % to 8.5 % in nutty-prismatic s'olonetz. The1 
content of water-soluble humus also decreased. The sludge in-
creased the absorption and infiltration of moisture and in-
creased crop yields by 33-53 %> (Bibl. C.B.s. no. 616-42.) 
LONGENECKER, D.E.; LYERLY, P.J. 
Effect of soil amendments on cotton yields and chemical and phy-
sical conditions of heavy saline soils., El Pas so Valley, 1956-1957« 
Texas Agr. Exp. Sta. Progr. Rep. no. 2013 (1958). Pp. 3. 
The amendments were : gypsum, sulphur, sulphuric acid, ferrous- sul-
phate, ferric aluminum sulphate, lime sulphur and, Krillium, 
LOPATNIK, J. 
(The improvement of saline soils in Slovakia.) 
Sborn. Csl. Akad. Zemëd. Ved. (Rostl.Vyroba) 33 (i960):971-976. 
(Cz.,r.g.) 
The Na content of solonetz soils is greatly reduced by treatment 
with CaSO^ followed by cultivation to black fallow and two 
leachings with a total of 16,000 m3/ha water in two consecutive 
years. (Bibl. C.B.S. no. 377-5..) 
LOPATNIK, J. 
(Improvement of the fertility of saline, soils by application of 
gypsum and simultaneous puddling.) 
Sborn. Csl. Akad. Zemed. Ved. (Rostl.Vyroba)34 (1961)=575-590. 
(Cz.,r.g.) 
CaSOij. should be applied to solonetz soils during the fallow 
period so as to obtain thorough mixing and proper dissolution 
through percolating rainwater. Water to be applied subsequently 
must not contain> 800 mg/l salts. After proper drainage, culti-
vation of grass-clover should terminate the process of recla-
mation. (Bibl. C.B.S. no. 6l6-l8.) 
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LYERLY, P.J.; LONGENECKER, D.E. 
Salinity control in irrigation agriculture. 
Tex. Agr. Exp. Sta. Bull. no. 876, 1959- Pp. "20. 
LIJKEN, H. 
Saline soils under dryland agriculture in southeastern Sas-
katchewan (Canada) and possibilities for their improvement? 
Plant and Soil 17 (1962); I-67. . '. . ~ 
Distribution and composition of water-soluble salts in soils in 
relation to physiographic features and plant growth. Evaluation 
of effects of various treatments on soil salinity and crop yield. 
Influence of organic matter applications on soil salinity and 
crop yields. 69 refs. . . . . . 
MAKARETS, I.K. 
(Effect of organic matter in altering the solonetz-like nature 
of soil in the presence of calcium carbonate.) 
Izv. Timiryazev s.-kh. Akad. (1957)5: 43-62. (R.,e.) 
In laboratory and field studies, replacement of absorbed Na was 
greatest when organic matter and CaCO-* were placed in the solo-
netz-like horizon; the absorbed Ca and total exchangeable-base 
content increased. Organic matter decreased the solonetz-like 
nature of the soil by increasing exchange reactions between the 
Ca of CaCOj and absorbed Na and also by a direct interaction with 
absorbed Na to form Na-humates, which were subsequently removed 
during soil washing. The 'de-solonetzation''-rate was greater 
after ploughing which mixed the sod horizon (A) with the carbo- •••,• 
nate horizon (Bg) and the solonetz-li'ke horizon (B]_) than after 
soil loosening or turning the furrow-slice to the same depth. 
There was an inverse relationship between the absorbed-Na con*«-
tent of the soil and the COg-concentrât!on of soil air. The lat-
ter increased with increasing depth. (Bibl. C.B.S. 377-36.) 
MELKONYAN, G.S. 
(Amelioration of saline-alkali soils of the Ararat plains by the 
method of layer by layer acidification.) 
Izv. Sel'skokhoz. Nauki, Min. S.el'sk. Khoz. Arm. S.S.R. 5 (1962) 
2: 73-84. 
MITRA, S.P.; SHANKER, H. 
Amelioration of alkali soil by chemicals in combination with or-
ganic-matter-like weeds. 
Soil Sei. 83 (1957)6: 471-474. 
Pot experiments with alkali soil treated with sulphur, weeds,sul-
phur in combination with weeds, gypsum,- and gypsum in combination 
with weeds. Although weeds are not very effective in reclaiming 
alkali soil when used alone, their value is considerable when 
used in combination with sulphur or gypsum. 
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MITRA, S.P.; SINGH, R. . . . 
Reclamation of alkali soils by a mixture of phosphates and sunn-
hemp. 
Proc. Nat. Acad. Sei. India, Section A. (1957): 6-l4. 
MITRA, S.P.; SINGH, R. 
(Field experiments on alkali soil reclamation.) 
Agrokém. Talajt. 8 (1959): 27-36. (Hu.,r.e.) 
Field experiments on Indian alkali soil.' A mixture of gyp-
sum (0,5 fo) and rice husk (2 %) is a better reclaiming agent 
than a mixture of bone meal (0,5 %)> Tata basic slag (0,5 $)and 
Kulti basic slag (0,5 %) with rice husk (2 %) or rice husk (2 %) 
alone. (From auth. summ.) 
MITRA, S.P.; SINGH, R. 
Verbesserung alkalischer Bó'den.durch Gründüngung und Phosphat-
dünger . (The improvement of alkaline soil by green manure and 
phosphate fertilizer.) 
Phosphorsäure 19 (1959): 124-131. (G.) 
A description of the amelioration of some Indian alkali soils 
with green manure and phosphate. 
MOLEN, W.H. van der. 
The inundations of 1944-1945 in the Netherlands and their effect 
on agriculture. Part 9« The exchangeable cations in soils flooded 
with sea water. 
's-Gravenhage, 1957• Pp.. 167. Versl. Landb. Onderz . 63.17. 
MOUSTAFA, A.E.H.I.; SHABASI, A.I.E. 
The effect of gypsum and gypsum plus organic matter on the chemical 
and physical properties' of the black alkaline soils in Egypt. 
Ministry of Agrlc, Egypt., Agr. Ext. Dep., Editing and Publ. Sec-
tion. Bull, no. 286, (1959) Pp. 47, 
The physical and chemical properties of the soil are improved by 
the application of gypsum. The improvement is limited to the 
layer in which the gypsum is added. Gypsum should be applied -
deeply in the soil. The application of gypsum as a preventive 
measure to productive soil is better and less expensive than 
using it in the reclamation of black alkaline soils. 
MOZHEIKO, A.M. 
(Use of GaClp for chemical reclamation of sol'onetz soils of the 
Ukrainian S.S.R.) 
Trudy Ukrain. Nauk.-issled. Inst. Pochvoved. (1959)4 :131-154.(R.) 
Field and pot experiments showed that fused CaClg was effective 
particularly for soda solonetzes. (Bibl. C.B.S. 6l6-6l.) 
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MOZHEIKO, A.M.; VOROTNIK, T.K. 
(Application of gypsum as a means of controlling solonetz for-
mation in solonetz-like chestnut soils of the Ukrainian S.S.R. 
irrigated by mineralized ground waters.) 
Trudy Ukrain, Nauk,-issled. Inst. Pochvoved. (1958)3: 111-208.(R.) 
114 refs. 
NOVIKOVA, A.V. 
(Melioration of solonetz soils of Crimea.) 
Voprosy Melioratsii Solontsov, Akad. Nauk S.S.S.R., Pochven. 
Inst, im V.V. Dokuchaeva 1951-1956, (1958): 176-211. • -
NOVIKOVA, A.V. . 
(Specific features of the amelioration of meadow solonetzes.) 
Nauch. Trudy Ukrain. Nauk.-issled, Inst. Pochvoved. 5 (I96I) : 
121-151. (R.) 
On meadow-chestnut solonetz and meadow-sol'onchak soils of the 
Azov coastal region of Crimea with ground water level at 1.5-
3.0 m and high mineralization (20-60 g/l), spring wheat yields 
(I952-58) averaged 7«9 quintals/ha with plowing to 18-20 cm + 
application of 3 tons/ha gypsum; 6.5 q/ha with trenching to , 
50 cm; 5.8 q/ha with plowing to 18-20 em; 6.9 q/ha with plowing 
to 30 cm + deepening a further 10 cm,; 7*2 q/ha with gypsum appli-
cation. Yields were 2-3 q/ha (10-20 %) lower with trenching than 
with, ordinary plowing. Intensive upward capillary movement of so-
lutions of salts in summer with destruction of the solonetz hori-
zon explains the decreased yield0 Plowing to 18-20 cm and appli-
cation of 4 tons/ha gypsum once every 7-10 years are recommended. 
(Bibl. C.B.S. no. 616-9.) 
OBORIN, A.I. 
(Amelioration and utilization of solonetz soils of the West 
Siberian chernozem belt under non-irrigated agricultural'prac-
tice. ) 
Voprosy Melioratsii Solontsov, Akad. Nauk S.S.S.R., Pochven. 
Inst, im V.V. Dokuchaeva 195I-I956, (1958): 239-278. 
OVERSTREET, R.; MARTIN, J.C.; SCHULZ, R.K.; Mc.CUTCHEON, O.D. 
Reclamation of an alkali soil of the Hacienda series. 
Hilgardia 24 (1955)3: 53-68. 
OZTAN, B. 
Saline and alkali soils in Turkey. 
Seminar Land Classification, Soil Survey, Adana, Turkey, 1959: 
61-70 (pub. I960.) 
Of the 77.700,000 hectares of land in Turkey only 16,000,000 are 
suitable for cultivation and a fourth of this could be irrigated. 
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Dry and irrigated soils are frequently saline and the area tends 
to increase. Light leaching with 6o' cm water in four 15 cm appli-
cations and heavy leaching with 100 cm water in five 20 cm appli-
cations decreased the salt content considerably. Later, due to a 
rise in the water table from 1J0 cm to 80 cm, the exchangeable 
Na percentage and the'amount of salts increased and in some plots 
exceeded the original levels. With light leaching, H^SOh, gypsum 
and farmyard manure had more effect than S. With heavy leaching 
HoSOh and S reduced the exchangeable-Na percentage more than did 
manure or gypsum. (Soils and Pert. 196I-I879O 
PURI, B.R. and MAHOJAN, O.P. 
The use of charcoal as a soil conditioner. 
Trans. 7th Int. Congr. Soil Sei. 1, I96O: 598-606. 
Cation-loaded charcoals can be useful in ameliorating alkali 
soils. 
RAMAMOORTHY, B.; PRASAD, S.; NANDKEOLYAR. 
The reolamation of saline-alkali soils with relatively thin imper-
vious sub-soil layers. • 
Seminar on Salinity and Alkali Soil Problems, New Delhi, I962, 
78-85. 
RUSSELL, J.S.j BROOKER, M.T.H. 
Preliminary experiments on the reclamation of a saline-sodic soil 
in- the Jervois area. 
Exp. Ree. Dep. Agric. S. Austr. 1 (I963) : 5-20. 
An experiment was begun in 1958 on the reclamation of a very sa-
line alkali soil in the lower reaches of the Murray river. Up to 
20 tons/acre of gypsum were applied and various drainage patterns 
were tried. 
SCHOPIELD, R.K.; TAYLOR, A.W. 
A method for the measurement of the calcium deficit in saline-
soils .. 
J. Soil Sei., 12 (196I): 269-275. 
The calcium deficit of a saline soil is defined as the amount of 
calcium' which must be supplied to saturate the soil with divalent 
cations. A method is descrioed whereby this amount can be mea-
sured and used to estimate the amount of gypsum needed in the 
field to prevent deterioration of the soil structure while it is 
being leached into a salt-free condition. 
SCH00N0VER, W.R.; ELGABALY, M.M.'; HASSAN, M.N. . 
A study of some Egyptian saline and alkali soils. 
Hilgardia 26 (1957)15: 565-596. 
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Saline areas can be reclaimed by effective drainage plus leaching 
and in some areas by the use of CaSO^. Quick determinations of 
electrical conductivity of saturation extracts, soluble divalent 
cations., CäSOij. requirement and cation-exchange capacity served to 
classify the soils and outline reclamation procedures. Large-
sized containers can be used for studying fine-textured alkali 
soils as a preliminary to field tests on reclamation procedures. 
(Prom auth. summ.) 
SHAWARBI, M.Y.; ABDEL-BAR, A.A. • 
A laboratory method for determining the minimum amount of gyp-
sum required for the reclamation of alkaline soils. 
Landbouwk. Tijdschrift 69(1957)2: 144-147. (E.,du.) 
An attempt was made to investigate experimentally in the labo-
ratory the effect of gypsum treatment on certain black alkali 
soils from Tumilat Valley, Egypt. It was also intended to clari-
fy some of the theories concerning the efficiency of applying gyp-
sum to black alkali soils in Egypt for reclamation purposes. It 
was found that application of a certain amount of gypsum in suc-
cessive portions, each followed by leaching, was much better and 
more economical than application of the same amount at one time. 
This procedure can also be adopted as a new method for the deter-
mination of the minimum amount of gypsum required for reclamation. 
(From auth. summ.) 
SIMONNEAU, P. 
Essais et études de la campagne 1957-1958. (Experiments and studies 
of the campaign 1957-1958.) 
Trav. Sect. Pe'dol. Agrol. 5, I: 1-48 (1959). 
These studies were carried out in Algeria on saline soils in a 
very dry region. The problems are the more intricate since the 
irrigation water contains a high percentage of salt. From the ex-
periments it resulted that these soils could be made fertile by 
retaining the soil moisture by the application of organic matter, 
and by evading excess of irrigation water. Some good results have 
already been obtained. (Trop. Abstr. I96I : i 2678.) 
SZABOLCS, I.; ABRAHAM, L. 
(The use of small amounts of amendments on alkali (szik) soils of 
the Hungarian plain.) 
Agrokém. Talajt. 7 (1958): 35-52. (Hu.,r.e.) 
The amendment consisted of a 1:1 granular mixture of gypsum and 
sugar factory lime. The grains were 2-5 mm in diameter. Occasio-
nally small amounts of N and P fertilizers and organic matter 
were added to the gypsum-lime mixture. Yields of root crops showed 
a significant increase. The increase in cereal yields never reach-
ed the level of significance. The sugar content of beets increased. 
(From auth. summ.) 
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SZABOLCS, • I.; ÄBRAHA'M, L. 
(The use ' of sr&ll rvtea of meliorative substances on solcnetzes 
and solonetz-like soils of the.great Hungarian plain.) 
Pochvovedenie (1959)3: 56-62. (R.) Sov, Soil Sei. (1959) :3H-3l8. 
(E.) 
A.granular 1:1 mixture of sugar-clarifier sludge and powdered gyp-
sum applied at the time of sowing at a rate of 5-10 centners/ha 
increased sugar-beet but not winter-wheat yield. It also increas-
ed the sugar content of the beet, (From.Soils and Fert.XXII-2386.) 
SZABOLCS, I.j ABRAHAM, L. 
Improving of alkali.soils with small doses of reclamation materials. 
Agrokém. Talajt. 13 (1964) suppl.: 247-253. 
TEIMUROV, K.G. . 
(A complex supplement for improving solonetz and carbonate-sul-
phate saline soils.) 
Dokl. Akad. Nauk. Azerb. S.S.R.,17(1961)2: 137-140. (R.) 
YADAV, J.S.P.; AGARWAL, R.R. 
Dynamics of soil changes in the reclamation of saline-alkali soils 
of the Indo-Gangetic alluvium. 
J. Indian Soc. Soil Sei. 7 (1959): 213-222. 
From pot experiments with a typical saline-alkali soil it is con-
cluded that for rapid and sound reclamation, a near-minimal dose 
of a calcareous amendment like gypsum should be applied with ade-
quate provision for leaching and flushing.Paddy should be taken 
as the first crop, preferably after burial of Sesbania aculeata 
as green manure, and an alkali-tolerant crop like barley should 
follow paddy. (From auth. summ.) 
YADAV, J.S.P.; AGARWAL, R.R.. ' 
A' comparative study on the effectiveness of gypsum and dhaincha 
(Sesbania aculeata) in the reclamation of a saline-alkaline soil. 
J. Indian Soc. Soil Sei. 9(1961)3: 151-156. 
Experiments to assess the value of gypsum in the reclamation of 
a saline-alkali soil in Uttar Pradesh (India) demonstrated the 
effectiveness of this treatment. A crop of dhaincha enhanced the 
effect of gypsum; the effectiveness of each treatment was measured 
by an analysis of the soil before and after treatment., and crop 
responses. (Trop. Abstr. 1962 : j 274.) 
ZENDE, G.K., et al. 
Some recent studies in the reclamation of saline-alkali soils at 
Padegaon. 
Indian J. Sugarcane Res. Development 8 (1963)!: 56-61. 
-43-
Results of experiments on the reclamation of saline-alkali soils 
in Maharashtra State, India, showed that the salinity of the 
soils could be considerably reduced by the application of waste 
products like tamarind seeds, safflower hulls, and groundnut 
hulls. The influence of cropping on the reclamation of saline-
alkali goj.ls. was studied at the same time. Guinea grass, garlic, 
sugar-cane, Sesbania, and onions could be successfully grown 
under adverse conditions of salinity. Sugar-cane and garlic re-
duced the salinity by 42 % and 26 %, respectively. Cotton and 
paddy failed to give satisfactory yields even though they re-
duced the salt contents of the soil by 7 % and 15 %, respecti-
vely. (Trop. Abstr. 1964: m 1255.) 
ZVEREVA, E.A. 
(Different methods of reclamation for different solonetzes.) 
Dokl. Akad. s.-kh. Nauk (1958)10: 35-41. (R.) 
Plantation plowing together with application of organic and. 
mineral fertilizers is recommended for bare solonetzes devoid of 
higher plants and with a high content of exchangeable Na in the 
A horizon. Three-layered plowing together with application of 
gypsum is recommended for average solonchak-solonetzes, whose A 
horizon is quite fertile. (Bibl. C.B.S. no. 377-26.) 
-44-
4 . TILLAGE 
ANTIPOV-KARATAEV, I.N 
L ' a m é l i o r a t i o n des so lone tz en U.R.S.R. (Amélioration of so lonetz 
in^U.S.S.R.) 
VIe Congr. Int. Soi. Sol., Rapp. D, 1956: 531-536.(B,g.e.) 
The process of interaction of the solonetz horizon with gypsum 
and. calcium carbonate is very slow; therefore agricultural mea-
sures have been devised, aiming to create a fertile upper layer 
on top of the solonetz horizon. These measures are: spreading 
additional earth on top of the solonetz when the top layer over-
lying the solonetz horizon is insufficiently thick, or subsoiling 
the solonetz with special plows. 
ANTIPOV-KARATAEV, A.; KERZUM, P,A. . . . 
The system of reclamation methods for exploiting saline and swam-
ped soils and against secondary salinization of irrigated soils 
in Tadzhikistan. 
Salinity Problems in the Arid Zones. Proc. Teheran Symp. 1961 : 
281-284. 
Reclamation methods were developed in order to exploit saline 
and swamped lands. The Vakhsh Valley irrigation project is taken 
as an example of these methods. They include : drainage by a net-
work of collectors, deep ploughing, and removal of salts by 
leaching. Continued desalinization after leaching is secured by 
a complex of agronomical methods» 
ANTIPOV-KARATAEV, I.N.; YURIN, I.A.jPROLKINA, L.A.iet al. 
(Reclamation of solonetz in the chernozem zone; results of expe-
riments carried out in Kamiennaya steppe.) 
Pochvovedenie (1957)2: 1-17. (R.^e.) 
In a 4-year experiment on sodium-sulphate solonetz with various 
trees involving (a) plowing to 35 cm + mulching with a 20-cm 
layer of chernozem soil (b) plowing to 35 cm + CaS04 and (c) 
plowing to 35 cm without manure and with 60 tons/ha farmyard 
manure, growth was best with (a).The effect of (b) was not 
shown until the 4th year, (a) supplemented with CaS04 ° r farm-
yard manure was not superior to (a) alone. In (c) nearly 100 % 
of oak and maple and more than 60 % of poplar and fruit trees 
died out. The most salt-resistant species were elm and ash; their 
mortality was 20 %, Black poplar was the most resistant of all po-
plar species. Changes in the Na and SOj, contents at different 
depths due to various treatments are illustrated graphically. 
(Bibl.C.B.S. no.377-29.) 
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BALYABO, N.K. 
(Layered ploughing as a method for reclaiming steppe solonetz 
and solonetz-like soils.) 
Pochvovedenie (1957)2: 18-30. (R.,e.) 
Yields of spring wheat (without irrigation) and tomatoes (with 
irrigation) indicate the superiority of reclamation by three-
layered ploughing, as compared with other methods including 
plantation ploughing, (Prom auth. summ.) 
BOTOV, T.G. 
(Improvement of solonetzic and podzolic soils by re-distribution 
of the soil horizons.) 
Pochvovedenie (1959)5: 80-86. (R.,e.) Sov. Soil Sei. (1959): 
591-596. (E.) 
The most suitable method for the radical Improvement of podzolic 
and solonetz soils seems to be the redistribution of genetic soil 
horizons in such a way that the humüs horizon, which is the most 
fertile, is kept at the surface but the podzolic and illuvial 
horizons in podzolic soils, as well as the solonetz and carbonate 
horizons in solonetz soils, change place. Implements have been de-
veloped to put into effect new methods for the basic improvement 
of podzolic and solonetz soils. (From Sov. Soil Sei.) 
CAIRNS, R.R. 
Some chemical characteristics of a solonetzic soil sequence at 
'Vegreville, Alberta, with regard to possible amelioration. 
Canad. J. Soil Sei. 41 (1961)1: 24-34. • 
Deep plowing is a promising amelioration method. 
CAIRNS, R.R. 
Some effects of deep working on solonetz soil. 
Canad. J. Soil Sei. 42 (1962): 273-275. 
COBOS, L.P. de los. 
Sanding in saline soils; Dalias project, Almeria, Spain. 
Fourth Congr. Irr. & Drain., Madrid, (1960)R 5:13-57, 13-64. 
The author describes experiments carried out on saline soils 
covered with a 10 cm layer of washed beach sand. This practice 
makes possible the growth of plants with a small resistance tp 
salinity, such as beans. 
FED0RENK0, V.P. 
(Results of an experiment on improving silvicultural properties 
of solonetzes.) 
Sborn. Nauk.-issled. Rabot Vsesoyuz. Nauk.-issled.Inst. Agrole-
somelior. (1961)32: 139-146.(R.) 
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Plowing to 30-35 cm followed by additional loosening -to 6O-65 cm, 
application of 50 % of the standard rate of gypsum and snow re-
tention 'by tree belts for 5 years reclaimed the 50-60 cm layer al-
most completely. (Bibl. C.B.S. no. 616-1^. ) 
FESKO, K.Ya.; STRUGALEVA, E.V. 
(Use of deep plowing for regulating the water and salt regime in 
soils of the Aleysk irrigation system.) 
Pochvovedenie (1959)1: 104-112 ,-(R. ) Sov. Soil Sei. (1959) :96-104. 
(E.) 
Deep plowing with and without turning over the soil creates better 
conditions for storing moisture from winter and summer rains and 
insures better distribution of irrigation water throughout the soil 
profile in the first year. Deep plowing with subsoiling, especially 
plowing without turning over the soil, has a positive effect on the 
salt regime of the soil, making more intensive desalinization pos-
sible after precipitation and irrigation than with ordinary plowing. 
Concentration of the soil solution in the 0-20 cm layer, which was 
almost toxic, has thereby been reduced to a permissible level.With 
ordinary plowing the concentration of soil solution was 2.3 %> with 
subsoiling 2.1 %, and without turning over the soil 1.7 $. With all 
forms of plowing the degree of salinity was from strongly saline to 
moderate. The soils were southern chernozems on coarse and moderate-
ly silty clay. (From Sov. Soil Sei.) 
LAKTI0N0V, B.I. 
(Reclamation of solonetz soils of the southern Ukrainian steppe.) 
Vestn. s.-kh. Nauki (1961)1: '100-107. (R.,e.g.f.) 
Deep moldboardless plowing, surface tillage and surface appli-
cation of gypsum in autumn, lime and Fe-pyrites are recommended. 
(From auth. summ.) 
MININ, Ya.A. 
(Methods of studying the redistribution of soil horizons during 
ameliorative plowing of solonetz in the chestnut soil zone.) 
Pochvovedenie (1956)12: 31-37. (R.) ' " 
A method based on a comparative study of vertical sections of the 
plowed soil layer is described. Using this method, it was esta-
blished that the best redistribution of soil horizons for desali-
nization was obtained with the 3-layer PT-2-30 plow. (Bibl.C.B.S. 
no. 377-53.) 
MOCHUL'SKII, S.K. 
(Characteristics of agricultural techniques for reclaiming solo-
netz soils.in the. Stalingrad region.) 
Vestn. s.-kh. Nauki (1960)2:24-28. (R.,e.g.f.) 
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General conclusions drawn from five years of experience on farms 
in the Stalingrad region. Deep plowing is recommended. 
NOVIKOVA, A.V. 
(Melioration of'solonetz soils of Crimea.) 
Voprosy Melioratsii Solontsov, Akad. Nauk S.S.S.R., Pochven.Inst. 
im V.V. Dokuchaeva 1951-1956, (1958): 176-211. 
NOVIKOVA, A.V. 
(Specific features of the amelioration of meadow solonetzes.) 
Nauch.Trudy Ukrain.Nauch.-issled. Inst. Pochvoved.5 (I96I): 
I2I-I5I. (R.) 
On meadow-chestnut solonetz and meadow-solonchak soils of the 
Azov coastal region of Crimea with ground water level at 1.5-
3.0 m and high mineralization (20-60 g/l), spring-wheat yields 
(1952-58) averaged 7.9 quintals/ha with plowing to 18-20 cm + 
application of 3 tons/ha gypsum; 6.5 q/ha with trenching to 
50 cm; 5.8 q/ha with plowing to 18-20 cm; 6.9 q/ha with plowing 
to 30 cm + deepening a further 10 cm; 7.2. q/ha.;.with gypsum appli-
cation. Yields were 2-3 q/ha (10-20 %) lower with trenching than 
with ordinary plowing. Intensive upward capillary movement of so-
lutions of salts in summer .with destruction of the solonetz hori-
zon explains the decreased yield. Plowing to 18-20 cm and appli-
cation of 4 tons/ha gypsum once every 7-10 years are recommended. 
(Bibl.C.B.S. no, 6l6-9.) 
0B0RIN, A.I. 
(Amelioration and utilization of solonetz soils of the West Si-
berian chernozem belt under non-irrigated agricultural practice.) 
Voprosy Melioratsii Solontsov, Akad. Nauk S.S.S.R., Pochven.Inst. 
im V.V. Dokuchaeva 1951-1956, (1958): 239-278. 
PAK, K.P. 
(Improvement of saline grounds of. Caspian lowlands region under 
irrigation and crops of.perennial grasses.) 
Voprosy Melioratsii Solontsov, Akad. Nauk S.S.S.R., Pochven.Inst. 
im V.V. Dokuchaeva I95I-I956, (1958): 43-72. 
PAK, K.P.; MAKARETS, I.K.; TYULIN, V.V. 
(Methods of improvement and change in some characteristics of -
irrigated Volga-region solonetz soils.) 
Voprosy Melioratsii Solontsov, Akad. Nauk S.S.S.R., Pochven.Inst. 
im V.V.Dokuchaeva 1951-1956, (1958); 14-42. 
POL'SKII, M.N. 
(The water regime of solonchakous solonetzes, virgin and under 
reclamation, ) ' ~ ' 
Trudy Inst. Lesa Akad. Nauk.'38(1958) : 73-82. (R.) 
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In the virgin soil the depth of spring moistening did not exceed 
30 om. The next 70 cm were very dry, moisture then increasing with 
depth in the second 100 cm. Reclamation was most satisfactory with 
deep plowing and snow retention by tree- and bush belts. Cereal 
cropping with snow retention is advised. (Bibl. C.B.S. no.377-25.) 
PRETTÉNHOFFER, I.'i GRATZL, D. 
(Results of subsoil-loosening experiments on alkali (szik) soils 
beyond the Tisza river (1955-1959)« I» Reclaimed non-calcareous 
alkali (szik) soils of near-neutral reaction.) 
Agrokém. Talajt. (1961)10: 23-40. (Hu.,r.f.) 
Subsoiling to 30-50 cm depth of limed alkali (szik) soils resul-
ted in leaching of soluble salts and much improved the storage 
of rainwater in the soil. This was reflected in increase in crop 
yields, most marked with maize, fodder beet and lucerne and less 
marked with other cereals and sugar beet. (Bibl.C.B.S, no,616-22.) 
PRETTENHOFFER, I. 
(Results of experiments on subsoil-loosening of alkali soils in 
the Trans-Tisza (1957-1961).II. Lime-free weakly alkaline 
solonetzes.) 
Agrokém. Talajt. 12 (1963): 63-86. (Hu.,r.f.) 
PRETTENHOFFER, I. 
(Results of experiments on subsoil-loosening of alkali soils in 
the Trans-Tisza ;1957-196l.HI. Effect of subsoil-loosening on 
the composition of salts in lime-free alkali soils.) 
Agrokém. Talajt. 12 (1963): 87-98., (Hu.,r.f.) 
PRETTENHOFFER, I. 
Die Weiterentwicklung der Melioration der karbonatfreien Alkali-
bb'den (Wiesen-Solonetzböden) durch Untergrundlockerung. (Sub-
soiling as an additional development in the amelioration of non-
carbonatic alkali solonetz soils.) 
Agrokém. Talajt. 13 (1964) suppl. : 227-235. 
Experiments conducted for 4 years have shown that the effect of 
subsoiling is larger and lasts longer on noncarbonatic slightly 
basic alkali soils than on variants with fairly neutral reaction. 
On the former ones subsoiling is equivalent to chemical amelio-
ration and ought to be applied parallel to the latter. At author's 
suggestion a subsoil cultivator with three blades able to cope 
with the hard resistance of alkali soils was constructed. 
RODE, A.A. 
(The most important results of ten-year investigations at the 
Dzhanybek Station, Academy of Sciences, U.S.S.R.) 
Pochvovedenie (196l)4 :l4-29.(R.e . )Sov. Soil Sei. (196I): 375-
386. (E.) ' 
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In the north-west Caspian lowland, the flat land between depres-
sions in the relief is occupied by a solonetz complex, half of 
whose area consists of solonchakous solonetz. The solpnetz com-
plex is reclaimed by plantation plowing and snow retention. 
Plantation plowing to 50 cm transports the gypsum in the 35-50 
cm layer into the plowed layer. Plantation plowing should be pre-
ceded by plowing to 20-22 cm and should.be followed by harrowing. 
Good crops of wheat and perennial herbage have been obtained on 
the reclaimed land. Oak, ornamental trees and shrubs, fruit trees 
and annual and perennial herbage have grown well on the dark soils 
occupying large depressions in the relief. (3ibl.C.B.S.no.520-9.) 
SAMBUR, G.N.j DROBOT, V.l.; YANKULINA, F.D. 
(Solonetz soil of dry Ukraine steppes and their improvement by ' 
the method of plantation plowing.) 
Voprosy Melioratsii Solontsov. Akad. Nauk S.S.S.R., Pochven.Inst, 
im V.V. Dokuchaeva 195I-I956, (1958): 119-175. 
SAMBUR, G.N.j KOVALENKO, I.I. 
(The improvement and rational utilization of the lowland saline 
soils of southern Polesia and the northern forest steppe of the 
Ukrainian S.S.R.) 
Pochvovedenie (1959)12: 36-44. (R.,e.) Sov.Soil Sei.(1959):l401-
1409. (E.) 
The ground water occurs at a depth of 1.5-3.0 m and contains 
NaHCO-z and NaCO-z. The NagCOj is formed by sulphate-reducing 
bacteria under anaerobic conditions. Grazing causes gleying of 
the surface layers of soil, accelerates salinization and often 
results in the formation of secondary soda .solonchaks. Deep 
moldboard plowing to 25-30 cm improved aeration in the top 
layers of soil and increased yields of fodder and sugar beet. 
Yields of oats and of vetch + pea grown after beet were simi-
lar whatever the method of plowing prior to the planting of 
the beet. Moldboard plowing should be carried out annually 
for every crop in the rotation. When dung is applied it 
should be semi-decomposed and should be incorporated into the 
top layers of soil. When N + super is applied to very wet 
slightly solonchakous meadow gleyey soils NH^NO^ should be 
used since (NH^gSOi). decreases yield. Gypsum increases yields 
on less wet soil but decreases them on very wet soil. (Bibl. 
C.B.S. no. 377-13.) 
SEMENOVA-ZABRODINA, S.P.; NERED, Z.A. 
(Solonetz soils in the South Ukraine and ways of their reclama-
tion under conditions of dry-farming7) 
Zbyrn. Dopovid VII Mizhnarod. Kongr. Gruntoznav. i960: 69-84. 
(Ukr.,r.e.) 
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Although application of gypsum after convential plowing improved 
agronomic characteristics, there was no radical improvement in the 
Ca/Mg ratio. Radical reclamation of solonetz and chestnut solonetz-
ous soils in the south was accomplished by lifting to the surface 
a 5-10 cm thick layer rich in CaCO^ from the underlying horizon; 
such selfreclamation makes the soils more susceptible to wind 
erosion. (Bibl. C.B.S. no. 616-49.) 
ZVEREVA, E.A. 
(Different methods of reclamation for different solonetzes.) 
Dokl. Akad. s.-kh. Nauk (1958)10: 35-41. (R.) 
Plantation plowing together with application of organic 'and 
mineral fertilizers is recommended for bare solonetzes devoid 
of higher plants and with a high-content of exchangeable Na in 
the A'horizon. Three-layered plowing together with application 
of gypsum is recommended for average solonchak-solonetzes, whose 
A horizon is quite fertile. (Bibl.C.B.S. no. 377-26.) 
SZELENYI, F. 
(Experimental results with irrigated fallow in the Hortobägy.) 
Debr. Mezog. Akad. Evk.1956 (1957): 21-38. (Hu. ,r.g. ) . 
Large amounts of Na and peptized colloids could be removed from 
alkali (szik) soils of the columnar-solonetz type by repeated 
deep ploughing of soil flooded to 20 cm depth, followed by imme-
diate draining-off of the water. The effects were enhanced by 
application of CaSOij. and lime-at the beginning and end of the 
treatments and by restoring through manuring the small amounts 
of organic matter lost. (Bibl.C.B.S.no. 171-15.) 
SZELENYI, F. 
Melioration der Alkaliböden durch Bewässerungsbrache, (improve-
ment of alkali soils by underwater plowing.) 
Kongress für Bodenkunde, Ungarische Akad. Wiss., Budapest,1955 
(1956): 617-627. (G.,r.e.) 
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5. INFLUENCE OF CROPS, CROP ROTATIONS 
ASGHAR, A.G.; HAFEEZ KHAN, M.A. 
Field studies in prevention of soil salinization. 
Agronomy Journal 50 (1958) : 667-671. 
In soil profiles in which salts are rising towards the surface, 
damage to productivity was prevented by adoptation of suitable 
crop rotations. 
BARLEY, .K.P. ; HUTTON. 
Effects of a lowland rice crop and of gypsum on a saline alkali 
clay. 
Austr. J. Agr. Res. 7 (1956)2: 110-126. 
BIEWENGA, D.T. 
Het" "riet in de Noordoostpolder. (Experience with reeds during 
reclamation work in the "Noprdoostpolder".) 
Van Zee tot Land no. 21 (1957): 26-51. (Du.,e.) 
Phragmites communis has a favourable effect on soil maturing and 
soil structure. 
BLIZHIN, P.Ya. 
(The importance of ley rotations in reclaiming saline soils and 
increasing soil fertility.) 
Trudy Fedchenkov. Melior. Opyt. Stants. (1958)1: 3-25. (R.) 
On saline meadow soils in which the ground water was near the 
.surface, desalinization occurred under perennial herbage where-
as salïnizàtïoh occurred seasonally when cotton was grown 'in 
monoculture. "(Bibl. C.B.S. no. "377-18. ) ; 
DHAWAN, C.L.; BHATNAGAR, B.B.L.; SINGH, T.; et al. 
Reclamation of alkali soils by different crop rotations. 
Proc. Nat. Acad. Sei. India 27A (I958): 238-252. ~ 
Leaching followed by the sowing of Jantar (Sesbania aculeata),, 
fallowing and subsequent incorporation of the green manure was 
more effective for reducing alkalinity than was leaching-rice-
gram treatment. Swank (Panicum colonum) followed by berseem was 
recommended only.for soils with pH-<9«5. Sugar cane (ratooned) 
was the least effective. (Bibl.C.B.S. no. 377-21.) 
DING-YUN SZE; PING KIANG. 
Effect of rice crop on de-salinization of saline soils in 
Northern Kiangsu. 
E. China J. Agr. Sei. 5 (1958): 246-250. 
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GOERTZEN, J.O.j BOWER,C .A . 
Carbon dioxide from plant roots as a factor in the replacement 
of adsoroed sodium in calcareous soils. 
Soil Sei. Soc. Am. Proc . 22 (1958) : 36-37- -
It was found that the effect of COg on the replacement of adsor-
bed Na was measurable but small. 
MOLEN, W.H. van der. 
The inundations of 19^-19^5 in the Netherlands and their ef-
fect on agriculture. Part 9- The exchangeable cations in soils 
flooded.with sea water. . . 
' s-Gravenhage, 1957- Ppl6?'. Versl .L'andb. Onderzoek, 63,17-
ÖZTAN, B.; DINGER, D. 
Rice growing for reclamation of salt- and sodium-affected soils 
in the Çukurova plain. 
Salinity Problems in the Arid Zones, Proc.Teheran Symp., I96I: 
291-294. . . . 
A discussion of experiments carried out in southern Turkey for 
the reclamation of highly saline soils. The treatment consisted 
of continuous leaching with and without gypsum and leaching by 
rice cultivation. Continuous leaching (without gypsum) greatly 
decreased the salt concentration at a depth of 60 cm. The use 
of gypsum and rice greatly reduced the salt content all over the 
root layer. (Trop. Abstr. I96I : i 2138.) 
PATSEVICH, A.A. 
(Change of some physico-chemical properties of very saline irri-
gated dark-chestnut soil of Alkhanchusta Valley (Caucasus) due 
to perennial grass-legume mixtures.) 
Voprosy Melioratsii Solontsov, Akad. Nauk. S.S.S.R., Pochven Inst, 
im.V.V. Dokuchaeva 1951-1956, (1958): 73-96. 
PEARSON, G.A. and A.D. AYERS. 
Rice as a crop for salt-affected soil in process of reclamation. 
U.S. Ag. Production Res. Rep, no.43, I960. P.1-13. 
OVERSTREET, R.j SCHULZ, R.K. 
The effect of rice culture on a nonsaline sodic soil of the Fres-
no series. 
Hilgardia 29 (1958) 12 :' 319-332 . 
The results of the research constitute support for the use of 
rice culture in reclaiming soils of the Fresno series. 
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Reclaim salty soils with bluebush. 
J. Agr. W. Australia 2 (1961)12: 968-9. 
Bluebush, Kochia brevifolia, is a suitable fodder plant for well-
drained salty soils in the West Australian areas with a yearly 
rainfall of 300-400 mm. Natural spread of the plant by seeds,which 
are produced abundantly, can be obtained by roughening the ordi-
narily smooth surface of the salt-affected land. (Trop. Abstr.1962; 
j I506.) 
REPP, G. 
The importance of biological factors in the improvement of saline 
soils. 
Salinity Problems in the Arid Zones. Proc. Teheran Symp. I96I: 
295-298. 
The effect of rice culture is described. 
SAUBERAN, C ,V et al. 
Utilización de metodoo biolugicos en la recuperacidn de suelos 
"salitrosos" en seis regiones de secano. (Use of biological 
methods for the recuperation of saline soils in arid regions.) 
Rev. Interam. Ciencias Agr., Turrialba, 12(1962)4:214-216. 
A cheap method for improving a saline-alkali soil was success^ 
fully tried in Argentina. The area was sown with Sorghum tech-
nicum which was grazed by cattle until 60-70 % of the forage was 
consumed. By moving to .bare soil when not grazing, the cattle 
transferred fertility from the better to the poorer tracts. The 
remainder of the vegetation was plowed in, and a mixture of lu-
cerne, Melilotus spp., Agropyron elongatum and Festuca arundina-
cea was sown to provide a permanent pasture. Agropyron soon be-
came the dominant species in the most saline parts; on the better 
parts, the drainage provided by its roots permitted a fair growth 
of lucerne. The success of the method is attributed largely to 
CO2 development from organic matter. (Trop. Abstr. 1963:k 753.) 
SHIUE, J.J. . 
(A study on the reclamation of saline alluvial soils in Taiwan.) 
Rep. Taiwan Sug, Exp. St. 24 (I96I): 73-117. (Ch.,e.) 
SMITH, S.T. 
Reclaiming salt land with bluebush. 
J. Agr. W. Australia 1, 1, 4th ser. (i960): 57-9. 
Approximately half a million hectares of land in Western Austra-
lia is affected by salt encroachment. This is most extensive in 
the Eastern wheat belt, where the salt has come from the subsoil 
to the surface through clearing and farming. For reclamation of . 
such lands the author recommends to maintain a roughened"cloddy" 
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surface and careful grazing and protection on slightly affected 
lands. On severely affected lands he advocates bluebush (Kochia 
brevifolia), a salt-tolerant extremely drought-resistant re-see-
ding perennial bush of 2-3 feet high, with succulent leaves of 
high nutritive value -containing more protein than does sub-clover. 
The method of establishment and grazing management is described. 
(Trop, Abstr. i960 ; h 1209.) 
SRIRAMAMURTHY, G, 
Leaching trials with a saline-alkali soil, II, Effects of leaching 
and cropping on_5rjtain seil characteristics. 
Andhra Agr. J." 8 096l)Tl51-l63, ~~ 
Leaching.and growing a crop of rice. 
VADYUNINA, A, 
XExperiments 
means of shrubs, 
on th.3 biological amelioration of solonetzes by 
I. Improvement of the moisture-physical proper-
ties of solonetzes under shrubs,) 
Vestn. Moskov," Ikiv, Sert Biol. Pochvoved. Geol 
75-87. (R.) 
Geogr. (1957)4: 
Growth ,of various shrubs produced a loosening of the soils,'in-
crease in moisture content and moisture capacity (especially 
with tamarisk), and improvement of filtration capacity. Addi-
tion of not less than 8 tons/ha gypsum greatly improved permea-
bility and depth of moistening; content of soluble salts and 
exchangeable Na was reduced. (Bibl. C.B.S.no, 377-4-3.) 
VADYUNINA, A .P. 
(The changes in physical properties of Yergëni solonetzes Under 
the action of shrubs,) 
Pochvovedenie (I96ÖV; : 31-39« (R„e.) Sov.Soil Sei. (i960) :372-
378. (E.) 
Owing to the se'erot.". ?r:s from living shrub roots and the decom-
position of litter with a high calcium content, the soil is de-
solonetzed and enriched in nutrients and the biological activi-
ty of the solonetzes is increased. Owing to their thick root 
system, shrubs have an important meliorative effect on solonet-
zes, by loosening the soil and thereby changing its physical pro-
perties (decreasing compactness, improving porosity and .sharply 
increasing water intclre). The degree in which the shrubs affect 
the soil depends on their species and age. Water permeability 
and water intake in solonetzes under shrubs are two to three 
times greater than in virgin and plowed solonetzes; this means 
that almost all the rain and thaw water can be absorbed by the 
soil. The larger soil moisture contents and greater wetting 
depth modifies soil formation bv improving leaching and promo-
ting desalinization. (From Sov.Soil Sei.) 
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VADYUNINA, A.F. and VEREVKINA, G.S. 
(Experiments on the biological improvement of solonetzes. II. Ef-
fect of shrubs on the chemical properties and the composition of 
solonetz.) 
Vestn. Moskov. Univ. Ser. Biol. Pochvoved. Geol. Geogr. 13 (1957) 
3: 79-90. (R.) 
Under the shrubs the amount of easily soluble salts decreased by 
41-92 t/ha in five years . Owing to the excretion of CO2 by roots 
and bacteria and to the decomposition of organic material COj was 
converted to HC0-. which rose from 5-12 t/ha in the top 2 m. Solu-
bility and migration of gypsum in the lower layers increased. In 
the ash of tamarisk leaves SiOg predominated but other leaves were 
rich in CaO. Decomposition of the leaves enriched the soil with 
P,K and organic matter; leaves rich in CaO increased the soil con-
tent of absorbed Ca and reduced the content of absorbed Mg and Na. 
Intensive brine formation also occurred under the shrubs, impro-
ving the physical and hydrological properties and increasing ferti-
lity. (Bibl.C.B.S. no. 377-44.) 35 refs. 
YI HSEUNG. 
The problem of salinization of soils in the irrigated areas of 
China. 
Pakistan J. Sei. 13 (l96l)4: 164-168. 
A discussion on the causes of salinization and its prevention in 
the irrigated areas of Mainland China. The planting of rice in 
irrigated fields is recommended as a means of ameliorating saline 
soils. However, it should be combined by efficient drainage to 
prevent a rise of the ground water in the surrounding areas.(From 
Trop. Abstr. 1962 : j 1089.) 
ZEMLYANITSKII, L. 
(The effect of forest belts in raising the fertility of saline-
chestnut soils.) 
Vestn. s-kh. Nauki (1959)12: 65-70. (R.,e.g.f.) 
Many years of experiments on the desalinization of the top 1 metre 
of saline-chestnut soils protected by forest belts aged from 12-
15 yearsj showed that the best meliorative effect is achieved with-
in a distance of from 10 to 15 times the height of the trees. The 
tree and shrub stand must be such that a maximum snow retention 
will be ensured. The shed foliage is the basic source of organic 
matter in the soil. (From auth. summ.) 
ZENDE, G.K.; et al. 
Some recent studies in the reclamation of saline-alkali soils at 
Padegaon. 
Indian J Sugarcane Res. Development 8 (1963)1: 56-61. 
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Results of experiments on the reclamation of saline-alkali soils 
in Maharashtra State, India, showed that the salinity of the 
soils could be considerably reduced by the application of waste 
products like tamarind seeds, safflower hulls, and groundnut 
hulls. The influence of cropping on the reclamation of saline-
alkali soils was studied at the same time. Guinea grass, garlic, 
sugar-cane, Sesbania, and onions could be successfully grown 
under adverse conditions of salinity. Sugar-cane and garlic re-
duced the salinity by 42 % and 26 %, respectively. Cotton and 
paddy failed to give satisfactory yields even though they re-
duced the salt contents of the soil by 7 % and 15 %> respecti-
vely. (Trop. Abstr. 1964: m 1255.) 
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6. COSTS 
BURAS, N.; SPENCER, I.R.; PILLSBURY, A.F. 
Cost of reclamation and development of some saline lands. 
Trans A.S.A.E. 4 (1961)1: 105-107. 
A study was made of the costs involved in reclaiming and deve-
loping virgin saline land in the Coachella Valley of California. 
KANWAR, J.S.. 
Reclamation of saline-alkaline soils. Amendments-kinds-amounts 
and costs. 
Seminar on Salinity and Alkali Soil Problems, New Delhi, 1962, 
61-67. 
NAYLOR, P.E. 
Control of waterlogging and salinity in West Pakistan. 
Int. J., of Agrarian Affairs (London) K (1963)1: 1-12. 
Economical considerations about costs and profits of measures 
for the reclamation and prevention of waterlogging and salinity 
in the Indus basin. 
Programme for waterlogging and salinity control in the irri-
gated areas of West Pakistan. 
West Pakistan Water and Power Development Authority, Lahore,I96I. 
Each chapter paged separately. 
This report presents the history of the salinity and water log-
ging problem; the extent of the problem and the accelerating rate 
at which it is developing; the history of measures taken and 
being taken, to evaluate, and solve the problem. It presents a pro-
gramme of project development, by areas, to be undertaken in the 
next ten years to solve the problem, and the costs of the works. 
Salinity control and reclamation project; project number one: 
salinity control in West, Pakistan; investigations and background 
information, reclamation and construction programmes, and con-
struction estimates. 
Pakistan Water and Power Development Authority, Lahore, 1959' 
Vol. 1:103 PP; Vol II: maps. 
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